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dfehgjilklg mon0p&iUkqmokUg�rts	kqe0g,u=movtw0gJkUrxilyze0gJ{lg�|Z}~kqe�ilkU{U}���kq�~p&whrt{UkUe�|fmo{UnD���D�)ezm���g���gJg�w
ilkq��n0}~g�n^��p=w���u/gJ{lrx��ifm��hkqe0rt{Ui�iU}�wz��g����h�������j� 49�t�54���� ���h�������j� 49�t�54�� y0{Urty�rtiUg9n^kqezm k
{Ug���rxw�whg ��kU}~rxw,�¡g9k�|GgJg9w,kqe0gZ���D�Fm�w�njkUe0g¢uKmovxw0gJkUrtiUy�e0gJ{q}��]£�g9��n,|¢}����hr0�J���0{@mok@��gJ{Uk¤mo}�w
{UgJvx}~rtw�i¥}�w,kUe0g¢w0}~vxe�kqiU}�n0g�u=m vxw0gJkUrtyzm���ilg �]¦h§ ¨ ��© § �=� 49�t�tªo�¬«xZ®U¯�§o°U±,² � ±5³�´ �µ�¶©G� 4J�t�"4��¬«
m�w�nT�·�h�������¸� 49���"4�� iU�0vtvtg9ilkUg9n\kqezm k(kqe0g^¹Imo{lkqe»º¼i(u=movxw0gJklrxilyze0gJ{Ug^�Jm�w « mok(�~g�m�ilk�s½rt{
��gJ{Uk¤mo}�w=n�}~{Ug���kq}~rxw0iIrtsµkqe0g����F� « ezm��tg5m��J�~rtiUg9n=u=m vxw0gJkq}��fkUrty¡rx�~rtvtp � ��w=kqe0g5u=movxw0gJklr�¾
ilyze0gJ{q}�����rxw���g ��kU}~rxw¿kqe0gJrt{lpMrts Z®U¯�§o°U±¿² � ±/³�´ �µ�¶©�� 49�t�54���« yz��m�iUu=m,À�r | « }�wBkqe0g(rt�0kUgJ{
{UgJvx}~rtw�i�r�s<kqe0g�u=movxwhg9klrxilyze0gJ{Ug « }�ifu=moy�y�g9n¸mo�~rxw0vjkqehg�vtgJrxu=m vxw0gJkq}��Z£�g9��n¿klr/kqe0g·y�r�¾
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��mo{ }~rtw0rxilyze0gJ{Ug���p¸���0{l{Ug9w�kqi¢|Ze0}��¶e¸}�w�kUgJ{q��rtw�w0g���k¢kqehg�k |Gr={lgJvx}~rxw�i � d�e0g,��rxw��tg���kq}~rxw «
��rtkUe=}�wKkUe0g u=movxw0gJklrxilyze0gJ{q}��G��rx��w�n�mo{Up/��m�ptgJ{Im�w�n=}�w/kqe0gZ}~rxw0rxilyze0gJ{lg « �Jm�w/��g n0{q}~�tg9w
u/g��¤ezm�w�}��Jm����~pB��pDkqehg/kU{qm�w�ils½gJ{·rts]ilrx��mo{�|Z}�w0n\y���m�iUu=m¿}�w�klrBkUe0g=�J�~rtiUg9nDvtgJrxu=movxwhg9kU}��
£�g9��n }�w kqe0g^�h}���}�w�}~k�pFrts�kqehgMy¡rx��mo{�u=movxw0gJkU}��=����ilyzi,m�w�n ��p\kqe0g^g � y¡m�w0iq}~rtw r�s�kqezm k
yz��m�iUu=m(k¤m�}��~|�mo{qn « ��rtkUe&m��~rtw0v/m�w�nBm���{lrxiUiGkqehg·£�g9��n « }�wM{Ug9ily�rxw�ilg�kUr,kqe0g·iU��w�|�mo{qnMn�} ¾
{Ug���kUg9n¿yz��m�iUu=m,y�{lg9iqiU�0{lg�vt{¤m�n0}~g�wxkZm�w0n&kUe0g�k¤m�}��~|�mo{qn¿n0g���{Ug�m�ilg�}�wBkUe0g�u=m vxw0gJkq}�� £�g9��n
ilkU{lg�whvtkqe¸� ¦h§ ¨ ��© § � � 49�����o�¬� d�e0g9ilgZmo{UgfkUe0g¢g�mo{U�~p�yze0g9w0rxu/g9w0rt�~rtvx}��Jm�����w�n0gJ{qilkqm�w�n�}�w0vti �

� yzmt��gBu/g�m�iU�0{lg9u/g9w�kqi�y0{Ur �h}�nhg¿rt��iUgJ{l��m kq}~rxwzmo�Is½g�mokU�0{Ug9i�s½rt{jilkU{lrxw0vx�~p w0rt{lkqe�|�mo{qn
���D� � dfe0g��
	�����¢rt{UkUe�|fm {qn�	����µ���0{U{lg9w�k»ilphilkUg9uR��� ´ ��´��K² � 4J���������¥² �µ�! � ´¡² � ±#"f§  �� �j°U² �
49�����o� }�i»{Ug9ily�rxw0iq}~���~g@s½rt{<�¤ezm�whvx}�w0v¢kUe0gIu=movxwhg9klrxilyze0gJ{q}��>��rxwx�tg���kU}~rxw·}�w·kqe0g@y�rt��mo{ }~rxw0r�¾
ilyze0gJ{Ugj}�w�klr¿kUe0gjs½r�{qu rts]m^s½rx�0{l¾���g9���[��rtw��tg���kq}~rxw�yzmokUklg9{Uw ��$ �h{q}�w0vMg � kUg9w�n0g9nFw0rt{UkUeh¾
|fm {qn$���F� kUe0gF��{Urtiqi ¾¬y�rt��mo{=y¡rtkUg9w�kU}�m��¢}�i=u,�z�¤e)iquKm����~gJ{Kkqezmow)kUezmok=s½rt{^ilrx�hkqe�|�mo{qn
���D� ��rxw�n0}~kq}~rxw�i/��%¢� ´'&R² � ±)( � °+*�¨ � 4J��� 3 �¬�-,»²o´½°/. �!0 ± � 49�t�21o� {lgJy�rt{Uklg9nDkqe0g/moy�y¡m {Ug9w�k
n�}�iqmoy�y¡g m {¤m�wz��gfrts¡kqe0gZu=movtw0gJkUrtkqm�}��0mok	kqe0g¢rt�zilgJ{U�omokU}~rxwjiU}~kUg¢n0r |Zw�kqm�}�� ÁtÁ 3�3
4 n��0{U}�w0v
kqehg(y¡g9{U}~rhnBrts[ilkU{lrxw0vx�~pMw0rt{lkqe�|�mo{qn&���D� �

	]r�kqe kqe0gJrt{lg9kU}��Jm��]m�w�n�w���u/gJ{q}��Jm��Iu/rhn0g9��i�rtsfkqe0gB¹Imo{lkqe»º¼i,u=movtw0gJkUrxilyze0gJ{lgM|¢}~kqe
ilkUg�m�n0p¸w0rt{lkqe�|�mo{qnD���F�)ezm��tg���gJg9wFn0gJ�tg9�~rty�g9n � dfe0gJrt{lg9kU}��Jm��<u/rhnhg���i s½r0����i rxwFiU}�uj¾
yz�~g^mowzm��~p�kU}��9mo�	iq�Jm���}�w0vBg9ilkq}�u=m kq}~rxw �5$ �0gKklr¸kUe0g^��rxu/yz�~g � }~k�p�rts]kqe0gKn0phwzm�u/}��jkUe0{UgJg
n�}�u/g9w�iU}~rxw�m���y�{lrt�z�~g9u « w���u/gJ{U}��9mo�tu/rhn0g9��}�w0v¢yz��m9phi<m�w(}�u/y�r�{Uk¤mow�k»{Urx�~g@}�w76��zmow�kq}~kqmokq}~�tg
ilkq��n0}~g�ifrts<kqehg�¹@mo{UkUe»º ifu=movxwhg9klrxilyze0gJ{Ug·|Z}~kUe&ilklg mon0pMw0rt{UkUe�|fm {qn&���F� �
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/ �tgJ{·kqe0gK��m�ilk 4 3 ptg�mo{Ui « iUgJ�tgJ{qm��[vt{Urx�hyzi�ezm��tgjyz�0�z��}�iUe0g9n\kUe0{UgJg�¾�n�}�u/g9w�iU}~rxwzmo�¥vt�~rt�¡m��
�10 $ iU}�u,����m kq}~rxw�i=rts�kqe0g�¹Im {Ukqe º i¿u=movxw0gJklrxilyze0gJ{UgD|Z}~kUe�ilkUg�m�n0p)w0rt{lkqe�|�mo{qn����F�
�32>� ´ � §B² � ±54¸² 076t� °�«�4J�����¡«�8 © ²x±o´ �! ² 0:9 «�4J�t��1�« , � ±x± � °,² � ±<; � § � «�4J�t� 30« % ² � ± � ° �! 
² 0:9 «�49��� 30«�=¢²��?>q§ © ´ �! ² 0:9 « 4J�t����«�@µ§ ���¸�! ² 0:9 «�49���t��« ( ²o° � ²  BA �/�! ² 0:9 « 49�t�t��«-= �CA ±x²o°
�! ² 0:9 «IÁ�ªtª"4��¬�ED e0}��~g¿kqe0gBu/rhn0g9��i,rts#2	� ´ � § ² � ±F4¸² 076t� ° � 4J�����t� m�w�n 8 © ²x±o´ �! ² 0:9
� 49�t��1o� ezm��tgBw0r�|Gg9��� ¾�n0gJ£zwhg�n�}~rxw0rxilyzehg9{U}��^��rx��w0nzmo{UpTm�w�nTrxw��~p�m�iUiU��u/g&mF{Ug9iU}�ilkq}~�tg
iUe0g9���Gmoi�kqehg¿}�w�w0gJ{��¡rx��w�nzm {Up « kqehg¿u/rhn0g9��i(rts , � ±x± � °¿² � ±G; � § � � 4J�t� 3 �¬« % ² � ± � ° �! 
² 0:9 � 49�t� 3 �¬«<=¢²��?>q§ © ´ �! ² 0:9 � 4J�t���o� m�w�n ( ²o° � ²  BA �\�! ² 0:9 � 49�t�t� � mo{lg�|Gg9��� nhg9��g�� ¾
rty�g9n vx�~rt�zm��I�H0 $ u/rhn0g9��i ��I �~kUe0rx�0vxe�kqe0g^w���u/gJ{U}��9mo�@u/gJkqehrhn�i��omo{lp « m����>rts�kUe0g9u
iUe0r | ����ily&{lgJvx}~rxwM{Ug���rxw�whg ��kU}~rxw �JI wB}�u/y�rt{lk¤m�wxkZ��rxw�kl{Ur ��g9{UiU}�m���}�iUiU�0g�}�i�|Ze0gJkUe0gJ{fkqe0g
¹Imo{lkqe»º¼i>�Fmovtw0gJkUrxilyze0gJ{lg�|Z}~kUejilkUg�m�nhp�w0rt{UkUe�|fm {qnj���F�Dn0gJ�tg9�~rty�i>m��~rtw0v·r�{>iUe0rt{Uk¥k¤m�}�� �
��w kUe�}�i�kUe0g9iq}�i « |]g=n0gJ£zw0gMmBilk¤m�w0nzmo{qn �Jm�ilgCK·kUe0gM¹@mo{UkUe»º i(u=movtw0gJkUrxilyze0gJ{lg=}�i�n0{q}~�tg9w
|Z}~kUeK��rtw�ilk¤m�w�k>ilrx��mo{	|¢}�w�nj�tg9�~r0��}~k p�L ��ª�ªNM u#O ilg�� « u=movtw0gJkq}��]£�g9��n?P�QRL 3 wzd « w���u���gJ{
n0g9w�iU}~k p(L 3TSUSWV�X m�w�n&}~rtw0rxilyze0gJ{q}���Y[g9n0gJ{qilg9w&��rxw0n��z��k¤m�w���gZL 3 uKe0rti � dfe0g·{Ug9iU���~kq}�whv
u=movtw0gJkUrtkqm�}��¡�~g�whvtkqe  3�[�\ �>rts»kqehg�ilkUg�m�nhp=u=movxwhg9klrxilyze0gJ{Ug « |Ze�}��¤eM}�iGn0gJ£zw0g9n¿}�wB�[}~v�¾
�0{lg 1�� 4 m�i5kqehgjy�rtiq}~kU}~rxw�rts>kqe0gj��m�ilk·���~rxilg�n¸£�g9��nF��}�w0gjm��~rxw0v � m � }�i�m�w�kq} ¾�iU��wx|fmo{UnD}�w
kqehg �¢r�rxwh¾���}�n�w�}~vte�k¢u/gJ{q}�n�}�mow « ��m {q}~g9i�s½rt{¢n�}^]�gJ{Ug9w�kfvx�~rt�zm�� �H0 $ u/r�n0g9��i �

I iI|Gg5}�w�kl{Urhn�����g9n=}�w`_Ge�moy�kUgJ{ 4t«�=¢§��?>q§ © ´ �! ² 0:9¢� 4J�t���o�¬«�@µ§ ���=�! ² 0:9¢� 49���t�o� mow�n
( ²o° � ²  BA �K�! ² 0:9�� 49�t�t�o� s½rx��w�nDmKiqehrt{Uk����~rxilg9n&k¤m�}���a  ��ª
b��tª � 3
4 s½rt{ZkUe0g,ilkqm�w�nzmo{Un
�Jm�ilg � � }�u,����m kq}~rxw�i�rts ( � °+*�¨ � � �! ² 0:9 � 49�t� 3 � m�w0n % ² � ± � ° �! ² 0:9 � 49�t� 3 � s½rt��w�n m
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�[}~vx�0{lg 1�� 4 K ��������ilkU{¤m kq}~rxw&rts	kqehg,u=movtw0gJkUrtkqm�}�� �~g9w0vtkUe  3�[�\ ��rts	kqe0g�iUklg�m�n0p&u=movxwhgJ¾
kUrtiUy�e0gJ{Ug�|¢}~kqe&whrt{UkUe�|fmo{Un&���F� �

�~rxw0v�kqm�}�� « m�w�n kUe0gMu=movxwhg9klrtk¤mo}��@}�i�whg9��g9{�s �0���~p ���~rxilg9n gJ�tg9w�mos½klg9{�ilgJ�tgJ{¤m��Iehrx�0{qi�rts
��rxw�ilk¤mow�k5whrt{UkUe�|fmo{UnD���D� � , � ±x± � °j² � ± ; � § ��� 49�t� 3 ��« �0iq}�whvMkUe0g,iqm�ujg,��r�n0gjm�iZkqezm k
}�w/kqe�}�i@kUe0g9iU}�i « iUe0r |Gg9n=m76��zm�iU} ¾¬g 6���}���}~��{U}���u+ilk¤m kUg¢rtsµkUe0g5¹Im {Ukqe º iIuKmovxw0gJkUrtiUy�e0gJ{Ug¢s½rt{
w0rt{lkqe�|�mo{qn&���D� � dfe0g�k¤mo}�� �~g9w0vtkqe&mokfkUe�}�i¢ilk¤movtg·|�m�i 4 3 353 4>�

d�e0g¢y�{lg9iUg9w�k>|]rt{ M £zw�n�iIm·iUe0rt{lk>k¤m�}�����rxw0£�vt�0{¤mokU}~rxw ½k¤m�}��0�~g9w0vtkUe?a ��ª�3 4 �<s½rt{	kqe0g
ilk¤m�w0nzmo{qn��Jm�ilg � ��w�kUe�}�i[�¶e�moy�kUgJ{ « |GgIs½r0����i<rtw���w�nhg9{Uilk¤m�w�n0}�w0v5kUe0g]y�e�phiU}��Jm��xy�{lrty�gJ{UkU}~g9i
rts¡kqehg¢ilkUg�m�nhp�iUkqmokUgf¹Imo{UkUe»º¼i>u=m vxw0gJkUrxilyzehg9{lg�s½rt{¥kqehg¢iUkqm�w�nzm {qn/�Jm�ilg � D gZm���ilr·n0}�i¤����iUi
kqehg,�~rxw0v=k¤m�}��<��rtw0£�vx�0{qmokq}~rtw&rt��k¤mo}�w0g9n���p ( � °+*�¨ � � �! ² 0:9�� 49��� 3 � m�w�n % ² � ± � ° �! ² 0:9
� 49�t� 3 �¬� dfe0g�n�}^]�gJ{Ug9wz��g9i[��gJk |]gJg�w�kUe0gGy�{Ug9ilg9w�k[|Grt{ M m�w�n�kUe0gGg m {q��}~gJ{<{Ug9iU���~kUi[rts , � ±x± � °
² � ± ; � § �T� 49�t� 3 � mo{Ug^����mo{q}~£0g�n���p m�n�nh{Ug9iUiq}�whv¸kqe0g^}�iqiU�0gKrts�kl{¤m�w0iq}~g9w�kUi�m�w�n yz��moiquKm
y�{lg ��rxw0n�}~kq}~rxw0}�w0v �
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� }�u/y��~g^m�wzm��~p�kq}��Jm��>u/rhnhg���i�ezm��tgK��gJg9w�nhg9��g��~r�y�g9n�kUr¸g9ilkq}�u=moklg/kqe0g=vx�~r��¡m��@iq�Jm��~g9i�rts
kqehgKilkUg�m�n0p�u=movxwhg9klrxilyze0gJ{Ug,|Z}~kUe\w0r�{Ukqex|fmo{Un����D� � 	�m�ilg9nFrtw\kUe0gKujrhn0g9�¥y�{lrty�rxilg9n
��p @µ§ ��� ² � ± %f��©¤©9�!0 � 49���xÁ � s½r�{Zkqe0g�s½r�{qu=mokU}~rxwBrts¥kUe0g��~r |f¾���mokU}~kq��n0g���rt��w�nzmo{lp&��m�ptgJ{
���� 	�� ��s½rt{5ilkU{lrxw0vx�~pBw0rt{lkqe�|�mo{qnD���D� « @µ§ ���¸�! ² 0:9,� 4J�t�t�o� £�w�n�kqe�mok5kUe0g,u=movxw0gJklr�¾
k¤mo}���s½rt{�ilkUg�m�nhp^w0r�{Ukqex|fmo{Un¿���F� }�if���~rxilg9n¿m�w�n^kqehg·kqm�}�� �~g9w0v�kqeM}�i�nhg9klgJ{quK}�w0g9n^��pKkqe0g
ilrx��mo{¥|Z}�w0n/n0{U}~�h}�w0v�s½rt{¤��g¢m�w�njkUe0g¢}~rxw0rtiUy�e0gJ{q}��Gn0{qmov·s½rt{q��g � d�e0gJp,n0gJkUgJ{UuK}�w0g�kUezmok	kqe0g
ilkUg�m�n0p5k¤m�}��t�~g9w0v�kqe�}�i»y�{lrty�rt{lkq}~rxw�m���kUr�� ����� 4 � 4t« |¢e0gJ{Ug�� L Á������ �"!$#&%'�"!$( P*),+�- �

}�i kUe0g,u=movxwhg9klrxiUe0g�mokqe¸yz��moiquKmK��gJk¤m=w0g�mo{5kUe0g,u=movxw0gJklrty¡m���ilg,mok5�~r0�Jm��<w0r�rxw � d�e0gJp
u/rhnhg��¡kqehg�u=movtw0gJkq}��¢{Ug���rxw�whg ��kU}~rxwKy�{Urh��g9iUi�mok]kqehg�����ilyM{lgJvx}~rxw=��p^m y�yz�~ph}�w0vj��rxw�ilgJ{l¾
�omokq}~rtw=rts»uKm�iUi « Àz� � « m�w�n=g9w0gJ{UvtpjkUr�kqe0g�����ily¿ujg9{lvx}�w0v�rts Àz� � kU�0��g9i « m�w�nM��rxwz������nhg
kqe�mok,kqehg¿klrtk¤m��]n0{q}~��}�w0vFy0{Ug9iUiq�h{Ug  ��rtkUe�kqe0gJ{Uu=m���mow�nTu=m vxw0gJkq}�� ��rts m�Àz� � kq�0�¡gB}�i
y�{lrty�rtkU}~rxwzm��[kUr � � � � 4 � 4t� ��w\kUe0g9}~{�u/r�n0g9� « kUe0gKe0g9}~vxe�k � ./� �10 � rtsIkqehg/{Ug���rxwh¾
w0g���kq}~rxwTiU}~kUg&m kjkqe0g¸����ily2{lgJvx}~rxwT}�i/m�iUiU��u/g9nT��wz�¤ezm�w0v�g�n�s½rt{/n�}^]�g9{lg9w�k/ilrx��m {j|¢}�w�n
��rxw�n�}~kU}~rxw�i � dfe0g(n0{qmovKs½rt{q��g�}�ifn��0g(klr/kqe0g(}~rxw0rtiUy�e0gJ{q}��·��rxw�n�����kqm�wz��g �

��w�kUe�}�i�kqehg�iU}�i « |Gg^£zw�n�kUezmok�kqehgBe0g9}~vxexk,r�s¢kqehgM{Ug���rxw�w0g���kq}~rtw�iU}~kUg¿n0gJy�g9w�n0i,rxw
kqehg�ilrx��mo{f|Z}�w0n���rxw�n0}~kq}~rxw�i �JD g�n0g9u/rxw�ilkl{¤moklg�kqe�mok¢kqe0g�}~rtw0rxilyze0gJ{q}��·��rxw�n��z��kqm�wz��g(}�i
mjuK}�w0rt{�gR] g���k¢}�wBn0gJkUgJ{qu/}�w�}�w0vjkqehg�ilklg mon0pMu=movxw0gJklrtk¤m�}�� iU} �Jg � / �0{f|Grt{ M m���ilrKiUe0r |¢i
kqe�mok¢kqe0g(vx�~rt�¡mo�»ilkUg�m�nhpBilk¤m kUg�ilkU{U�z��kq�0{lg9i mo{Ug(n�}���k¤moklg�n¿��p¿kqe0g(iUkl{Ug9w0vtkUe&r�s¥kqehg�ilrx��mo{
|Z}�w0n�m�w0n&kqe0g����D� � D g�£�w�n&kqezm kZkUe0g�n0phwzm�u/}��·y0{Ug9iUiq�h{Ug(rts[kqe0g(iUrt��mo{¢|¢}�w�n&À0r | }�i
u/rt{lg(}�u/y¡rt{Ukqm�w�k�kqezm�w¿kqe0g�yz��m�iUu=m�y�{Ug9iUiU�0{Ug ��D g(ilphilkUg9u=mokU}��Jm����~pK�omo{Up^kUe0g(iUkl{Ug9w0vtkUe
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rts¥kqehg,���F�T£�g9��nDm�w�n&kqe0g�ilrx��mo{¢|Z}�w�n&�tg9�~r0��}~k p � dfe�}�i m����~r |¢i¢��i klr^u=moy�kUe0g,�¤ezm�w0v�g
}�wDkqehg/iU} �Jg,rts@kqehg/ilkUg�m�nhp�iUkqmokUg,u=movxw0gJklrxilyze0gJ{Ug,s½r�{·n0}^] gJ{Ug9w�k�ilrx��mo{5|¢}�w�n\m�w�n\���F�
��rxw�n�}~kU}~rxw�i �

������� � *  �	 �
� ����. �) � ����� ����)�� � �.�� � � ���� �)��G�-)�� � ��	 ����� ���� �)��

/ �0{ZiU}�u,����mokU}~rxwBiUe0r |¢i¢kqe�mok¢kUrK{Ug�mt�¤e&ilkUg�m�n0p¿ilk¤moklg�}�wBkqe0g�ilkqm�w�nzmo{Un��Jm�ilg « kqehg�ilrx��mo{
|Z}�w0n¸w0gJg9n�i¢klrK��g�}�w&ilkUg�m�n0p¿w0rt{lkqe�|�mo{qn&���F�TilkqmokUg�s½rt{Zmo��rx�0k � e0rx�0{Ui � d�e0g�mt��kq��m��
ilrx��mo{G|Z}�w0nB}�iG{¤mo{lg��~p)6���}~gJk�s½r�{fiU�z�¤e&mj�~rtw0vjkU}�u/g�m�w�n¿kUe0g�ilrx��mo{G|Z}�w0nBu=movtw0gJkq}��Z£�g9��n
m��~|�m�phi�e�m�i P����L ª m�w0n P�	
�L ª ��rxujy�rxw0g9w�k « kqezm k�u/}~vxe�k�mZ] g���k�kqe0gKklrty�rx�~r�vtpDrts]kqe0g
u=movtw0gJkUrxilyze0gJ{lg �!I ��ilr « kqe0gJ{lg&|fm�i/w0r vx��}�nzmowz��g&rxwT|Zezmok M }�w�n rts rt�zilgJ{U�omokq}~rtwTkUr
�~r�r M mok � dfe0gJ{lg9s½r�{Ug « kqe0gJ{lg/|GgJ{lgKw0r¸n0}~{Ug���k(��rtu/y¡mo{U}�iUrtw�i��¡g9k�|GgJg9w\rt�zilgJ{U�omokU}~rxw�mow�n
iU}�u,����mokU}~rxwKs½rt{ 6���}~gJk]kq}�u/g5u=movxwhg9klrxilyze0gJ{Ug |Z}~kUeMw0rt{lkqe�|�mo{qn¿���D� ��gJs½rt{lg5kUe�}�iGiUkU��n0p �

��wjkqe0}�i>kqehg�iU}�i « |Gg¢ilg�mo{¤�¤ejs½r�{>kUe0gZiU}~vxwzm kq�0{lg�i¥rts�kqe0gfgJ�trx���0kU}~rxw,r�s�kqe0g¢u=movxwhg9klrtk¤mo}��
kUr�ilkUg�m�n0p�iUkqmokUg ��� ��}�n0g9nj��p,kUe0g¢u/rhnhg��h|Ggfn0gJ�tg9�~rtyjs½rt{	kqe0g¢}�n0g�m���} �Jg9nj�9moiUg « |Ggfilkq��n0p
kqehgIiqmokUg9����}~klg¥rt�zilgJ{U�omokU}~rxw�i « g9ily�g���}�m����~pZkUe0gI�~r0�Jm��ou=movxwhg9kU}��[£�g9��n « }�w�iU}�n0g	kqe0g>k¤m�}��on��0{U}�w0v
w0rt{lkqe�|�mo{qnj���D� � I mt��kq�zmo�0w0rt{lkqe�|�mo{qn/���D��gJ�tg9w�k¥kqezm k	r0�J���0{U{lg�n,rtwK��gJ� �¥��«549�t� 30« }�i
iU}�u,����moklg9nBm�w�nBkqe0g�{Ug9iU���~kUiZmo{lg���rxu/y¡m {Ug9n¿|Z}~kqe¿kUe0g � gJrtk¤m�}��µiqmoklg�����}~klg·r��zilg9{l�omokq}~rxw0i �
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d r�{Ug�mt�¤eKm�ilkUg�m�n0p,ilk¤m kUg « kqe0gZilrx��mo{	|Z}�w0n/|Z}~kUeKw���u���gJ{Inhg�w0iq}~k�p 3 ��u V�� m�w�nj�tg9�~r0��}~k p
��ªtª M u i V�X |¢}~kqe0rt�0k/}�wxkUgJ{Uyz��mow0gJk¤mo{lp £�g9��n�|fmoij}�w�}~kq}�moklg9n�s½{lrxu kUe0gB�0yzilkU{lg�m�u iq}�nhg
m�w�n^iU��ilk¤mo}�w0g9n=s½rt{Gm(y�gJ{U}~rhn=rts 3�ª uK}�w � kqe�}�iI|�m�iIs½rt���~r |Gg9n/��p Á0� 3 ehrx�0{qiIrts»�0y�iUkl{Ug�m�u
yz��m�iUu=m�À�r |b|¢}~kqe�g9u���g9n�n0g9n ilrx�0kUe�|fm {qn ���F�  3 w�d
��klr m����~r | s½rt{j£�����}�w0vFrtsZkqe0g
k¤mo}���iq}�nhg�uKmovxw0gJkUrtiUy�e0gJ{Ug�|Z}~kUe&yz��m�iUu=m � kqe0g9w¸kUe0g,���D�T|fm�i¢kU�0{qwhg�n�w0r�{Ukqex|fmo{Un � dfe0g
���D� |�m�i M gJy�k,w0rt{UkUe�|fm {qn kU}����]mDilklg mon0p ilkqmokUg^|fmoijm��¶e0}~g9��g�n � d�e0gMkq}�u/g=k¤m M g9w kUr
{Ug�mt�¤e(ilklg mon0p�}�i<mo��rx�0k � e0rx�0{Ui � d r y�{lg9iUgJ{l�tg@kqe0g]ilphu/u/gJkU{Up5rts0kUe0g]u/rhnhg�� « m ��rxw�ilkqm�w�k
Y[g9n0gJ{qilg9w ��rxw�n��z��kqm�wz��g  L 3 uKe0rxi ��m�w�n �JgJ{Ur 05m�������rtw�n��z��k¤mowz��g&|�m�i/�0iUg9n }�w�kqe0g
}~rxw0rtiUy�e0gJ{Ug(ujrhn0g9� �

Y	mow0g9�� m��(rts5�¥}~vt�0{Ug 1�� Á iUe0r |¢ijkqehg&£zwzm��filklg mon0p�ilk¤moklgBs½rt{jkUe0g¸ilk¤mow�nzmo{Un2�Jm�ilg
}�w kUe0gMwhrt{UkUeh¾�ilrx�0kqe�yz��m�w0g � dfe0g^iUu=m����~g9ilk�vt{q}�n iU} �Jg=}�w kqe0}�i�iq}�u�����mokq}~rtw�}�i 4 O 1 3
4@�
/ kqe0gJ{ iU}�u,����mokU}~rxw&r�s>n0rx�0���~g�vt{q}�n¸iq} �Jg�iUe0r |¢iZkqe0g�iqm�u/g�£zwzmo�<ilkUg�m�n0p&��rtw0£�vx�0{qmokq}~rtw �
I s½klgJ{ a � e0rx�h{qi�kUe0g=u=movtw0gJkUrxilyze0gJ{lg=ilgJkUkU�~g9i(nhr |Zw\kUr&kqe�}�i�ilkUg�m�nhp\ilk¤m kUg/s½rt{�|Ze�}��¤e
kqehg���rt��w�nzmo{lpB��gJk�|GgJg9w&kqe0g(rty�g9wDmow�n����~rxilg�nB£�g9��n¸��}�w0g({lgJvx}~rxw�ifrxw&kUe0g�w0}~vxe�kqiU}�n0g(}�i
��ª)3 4 }�wBkqehg�w0r�{Ukqe�¾�iUrt�0kqe&yz��mow0g � dfe0g�iU}�u,�0��mokq}~rxw0i¢�J�~g�mo{U�~pMiqehr | kqe0g({Ug���rxw�w0g���kq}~rtw
y�{lr0��g�iUi�r0�J���0{l{q}�w0v/}�wMkqe0g(����ilyB{lgJvx}~rxwBm�w�n¿kUe0g·{Ug���rxw�w0g���kUg9nM£�g9��n¿��}�w0g9i���g9}�w0v/il|GgJy�k
kUr |fmo{Un�i>kqe0g w0}~vxe�kqiU}�n0g � dfe0g ��m {UvtgfÀ�r |)�tg9�~r0��}~kq}~g9i	}�wKkUe0g {lgJvx}~rxwj��gJptrxw�n�� Á�ª-3
4 }�w
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 � �
�[}~vx�0{lg 1�� Á KWd�e0gKilkUg�m�nhpDilk¤moklgjr�sIkUe0g 6���}~gJk�kq}�u/gju=movtw0gJkUrxilyze0gJ{lg,s½rt{ � �"! L ��ªtª
M u i V�X m�w�n P*),+�-!L 3 wzd �  m�����}~gJ| }�wDkqehg/w0rt{UkUeh¾�ilrx�0kUeFyz��m�whg � dfe0gj�h}~gJ| y¡rx}�w�k
}�i/s½{UrxuOkUe0g¸|Gg9ilk=iU}�n0g¸rts5kqehgD¹Imo{UkUe � dfehg���}�w0g9i^mo{lg�uKmovxw0gJkq}��M£�g9��n)��}�w0g9iK}�w kqe0g
w0rt{lkqeh¾�ilrx�hkqe�yz��mow0g � dfe0g���m � }�iZy�rx}�w�kUi klr |fmo{Un¸kUe0g � ��wFm�w�n 0Mm � }�iZy�rx}�w�kUi kUr |fmo{Un
kqehg�w0rt{lkqe � d�e0g(�¡m�� M vt{Urx�0w�n&}�ifkqe0g(�~rtv/rts¥n0g9w�iU}~k p �  � ��d�e0{UgJg(n�}�u/g9w�iU}~rxwzmo�µ�h}~gJ| rts
kqehg 6���}~gJk ¾¬kq}�u/g=uKmovxw0gJkUrtiUy�e0gJ{UgK|Z}~kqe m�w g 6���mokUrt{U}�m��I���0k � d�e0g^�h}~gJ| y�rx}�w�k�}�i�s½{Urxu
ilrxu/g�y¡rxiU}~kq}~rxw¿m ��r �tg�kUe0g��Zrt{lkqe`Y[rx�~g � ��w¿kUe0g��¡mt� M vt{lrx��w�nM}�iGkqehg�u=m vxw�}~kq�0n0g�rts»kqe0g
�tg9�~r0��}~k p « m�w0n�����mt� M mo{U{lr |Zi mo{Ug(kqehg��tg9�~r0��}~k p^�tg���klrt{qiZ}�w¸kUe0g�g 6��zmoklrt{q}�mo�»yz��m�whg ��� g9n
��}�w0g9ifmo{lg�kqehg·£�g9��n¿��}�w0g9iGrtw¿kqehg���m�ilkf���~rxilg9nM£�g9��n¿��}�w0g�iq�h{Us mt��g ��D e�}~klg���}�w0g9ifm {Ug�rty�g9w
£�g9��n&��}�w0g9i �
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kqehg/w0rt{UkUeh¾�ilrx�0kUeFn�}~{Ug���kq}~rxw  ABm � }�i � « �Jmo{l{q}~g9i5kqe�mok�y�rt{lkq}~rxwDr�sIkUe0g,£�g9��n\u,�z�¤e�s m�ilkUgJ{
rxw�klr\kqe0g¸w0}~vxe�kqiU}�n0g&��rxujy¡mo{Ug9n�kUr\kqe0g&ilgJvxu/g9w�kjrtsZkqe0gB£�g9��n ��}�w0gB}�wTkUe0g¸uK}�n0y���m�w0g
mok ® L ¾ ��ª 3
4 m�w�n A L ª 3
4>� I iKm\��rtw�ilg 6��0g9wz��g « mF£0g���nT��}�w0g¿|¢e�}��¤eT}�w�}~kq}�m����~p
ezm�n&mK���0{l�omokq�0{lg�klr |fmo{UnMkqe0g�¹Im {UkqeBm�iUiU��u/g9iZm/���0{U�omokU�0{Ug(m�|fm9p=s½{Urxu kqe0g(¹Imo{UkUe¿rxw
kqehg�nhr |Zw�ilkl{Ug�m�u�iU}�n0g � I ��ilr=ilgJg�wB}�ifkqehg(g � klg9w�n0g9n¸iUe0rh� M s½{lrxw�kZm�iUilr0��}�mokUg9nM|Z}~kqe¿kqe0g
n0g9w�iU}~k p¿m�ifkUe0g�À�r | n0{qmoy�g9iZmo{Urx�0w�n&kUe0g�¹Imo{lkqe&m�w�n&}~kUi¢u=m vxw0gJkq}��5£�g9��n �

d�e0g�g 6��zmokUr�{q}�m�� �h}~gJ|�rts>kUe0g,ilkUg�m�n0p¸ilkqmokUg�}�i5iUe0r |¢wD}�w¸y¡m�w0g9�  � ��rtsI�[}~vx�0{Ug 1�� Á0�
dfehg/����m�iUiq}��·À�r |�rts>kqehgjilrx��m { |Z}�w�n�yzm�ilk�m=iUrt��}�nD¹Imo{lkqe « n0{¤m y�g9nD|¢}~kqeD}~kUi5u=movtw0gJkq}��
£�g9��n)}�iM���~g�mo{q�~pTilgJg9w � dfe0g¸kqe0{lg9g�¾�n�}�ujg�w0iq}~rtwzm��fy�gJ{qily�g���kq}~�tg¸r�s·kUe0gDu=m vxw0gJkq}��¿£�g9��n
iUe0r |¢ifkqe�mokfkqe0g�y�rtiq}~kU}~rxw¿r�s<kqe0g(��m�ilk¢���~rxilg�nM£�g9��nB��}�w0g·rxwBkUe0g(iUp�uKu/gJkU{lp ® m � }�i7½¾ ��ª
3
4 �f}�i5���~rxilgJ{ZkUr=kqe0gj¹Im {Ukqe&kqezmow�kUe0g�y¡rxiU}~kq}~rxw&rts	kqehg,��m�ilk5�J�~rtiUg9n&£�g9��n���}�w0g�r ] m � }�i
rxwKg�}~kUe0gJ{GiU}�n0g5mok �?L � 49ª 3 4	� I k]kUe0g9iUg r ]�m � }�i]�~rh�9m kq}~rxw�i>kqe0g y�rtiq}~kU}~rxwKrts kUe0g5��m�ilk
���~rxilg9n�£0g���n���}�w0g�}�i�moy0y�{Ur � }�u=mokUg9�~pBmok ® L ¾ 3oª 3
4>� dfe0}�i�}�iZ��g��Jm���ilg�Àz� � s½{lrxu�kqe0g
nzm�p�iq}�nhg^}�i,��rxw��tg���kUg9n�klrDkUe0gMw0}~vxe�kqiU}�n0g � d�e0gMuKmovxw0gJkq}��jÀz� � yz}��~g9i��0yTm�w�n���{lg�mokUg9i
m¿��rx��w�n�mo{Up\��m�p�g9{�s½rt{·kqe0gK��g��~rh�J}~k�p�À�r | �TI ��{lrxiUi�kqe0}�i��¡rx��w�nzm {Up\��m�ptgJ{·klr |fmo{UnFkqe0g
uK}�n0y���m�w0g « kqehg]�tg9�~r0��}~k�p·nhg ��{lg moiUg9i � dfe0gIÀ�r |Tm k<kUe0gI��rx��w�n�mo{Up���m�ptgJ{<n0{qmovxi kUe0gG�J�~rtiUg9n
£�g9��nB��}�w0g·{UgJvx}~rtw¿Àz� � kUr/kUe0g(n0r |Zw�ilkU{lg�m�u�iU}�n0g � _]r�{U{Ug9ily�rxw0n�}�w0vx�~p « kqe0g�s½r�r�kUy�{U}�w�kqi�rts
kqehg�ilg^£�g9��n���}�w0g9i�mo{lg¿��rxw���g ��klg�n }�w kqehg¿}~rtw0rxilyze0gJ{Ug^n��0gMklr�kqe0g ��� ( n0{q}~s½k � dfe0g
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� ����� 49ª 3
4 }�i�s½rt{Uu/g9n¿��p^kqehg(n0g���{Ug�m�ilg·rts<kUe0g���g��~rh�J}~k�pMm���{lrxiUi�kqe0g·��rx��w0nzmo{UpM��m�ptgJ{
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u/g9w�kU}~rxw0g9nF}�w\iUg���kq}~rtw 1�� Á0� 4t« |¢e0g9w\kqehg=��rxw�n�}~kU}~rxwF}�wFkqe0gK����ily�{lgJvx}~rxw\uKmok¤�¤e0g9i5kqe0g
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�~g9w0vtkUe¸i¤�Jm��~g9i moi 4 O P �),+�- m�w�n�nhg9y¡g�w0n�i |]g m M �~p¿rtw � �"!  w0rtk iUe0r |Zw � � �¥}�w�m����~p « kqe0g
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��ªtªTM u i V�X m k . L ª m�w�n 0 L ª s½rt{5}~rxwhrxilyze0gJ{q}�� Y[g9n0gJ{qilg9wD��rxw�n0�z��k¤m�wz��g�rts 3 u/e0r
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}~rxw0rtiUy�e0gJ{q}��%Y[g9n0gJ{qilg9wB��rxw0n��z��k¤m�w���g9iGrts 3 mow�n 49ª uKe0r/}�w^kqehg�}~rxw0rxilyze0gJ{lg�|GgJ{Ug5y�gJ{l¾
s½rt{Uu/g9n � dfe0g,gJ�trt���0kq}~rxw�e�}�ilklrt{Up&r�s>kqe0g,kqm�}��<�~g9w0vtkUe 3%[�\ }�i5y��~rtkUklg�n�}�w\�[}~vx�0{lg 1�� 4 �h�
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kqehg � mortkqm�}�� � m kUg9����}~kUg � $ �0{q}�whv�kqehg=kq}�u/gKy�gJ{q}~rhn�rtsf}�w�klgJ{Ug9ilk « kqe0g � gJrtk¤m�}�� � mokUg9����}~kUg
}�i¢��g9�~r | kqe0g(g 6��zmoklrt{q}�m��µyz��m�whg � d�e0g���m�ilk �J�~rtiUg9nB£0g���n¸��}�whg�iZmo{Ug�u=m�n0g(iUyzmo{qilg�}�w&kqe0g
�h}~gJ|GgJ{9º i5iU}�n0g,klr¿g � y�rtiUg,kqehgjkl{¤m�� g ��klrt{UpBrts>kqe0g � gJrtk¤mo}��<iqmokUg9����}~kUg,���~g m {q�~p � Y	m�whg��  m��
rts5�[}~vx�0{Ug 1�� Á54 iqehr |Zi,kqe0g&iU}�u,����moklg9nTu=movtw0gJkUrxilyze0gJ{lg&��rtw0£�vx�0{qmokq}~rtw mok 4 � K 4 � � d
rxw2��gJ� � ��� dfe0g¸uKmovxw0gJkUr�k¤m�}��G}�ijrts�ilkl{UgJk¤�¤e0g9n �~rxwhv�kqm�}��f��rtw0£�vx�0{qmokq}~rtw2m�w�n u/rt{lg
kqe�m�w 49ªtª 3
4 �~rxw0v � dfe0gM�~r | n0g9w�iU}~k�p�{UgJvx}~rxw  vt{lg9g9w�iUezmon0g9n �(}�w kqe0gMkqm�}��@g � kUg9w�n�i
s �0{lkqe0gJ{fkqe�m�w � LZ¾ 4�Á�ª 3
4 k¤m�}��~|�mo{qn � Y	m�w0g9�  � �]rts¥�[}~vx�h{Ug 1�� Á54 iUe0r |Zi�kqehg�iU}�u,�0��mokUg9n
u=movtw0gJkUrxilyze0gJ{lg ��rxwh£�vx�0{qmokq}~rxw mok ªtª K 3�� � d rxw �0g9� �04Jª�� dfe0g�k¤mo}���g � kUg9w�n�iBkUr

� � ¾ 3�ª 3
4 m�w�n s½rt{UuKi=m\iqehrt{Uk ¾��J�~rtiUg9nTkqm�}��f��rtw0£�vx�0{qmokq}~rtw � dfe0g���{UrxiUi ¾¬k¤mo}��fmo{Ug�m�mok

� LZ¾ 49ª 3
4 }�w�y¡m�whg�� ½� ��}�i���mo{lvtgJ{�kqe�m�w�kUe0g^��{lrxiUi ¾¬k¤m�}��>m {Ug�m&mok � LZ¾ 49ª 3 4 }�w\y¡m�whg��
 m�� � dfehg�k¤m�}���{Ug9��m � g�i<s½{lrxu m��~rtw0v�iUkl{UgJk¤�¤e0g9n�kqm�}��h��rxw0£0vx�0{¤m kq}~rxw�kUr·m5iUe0rt{Uk ¾����~rxilg�n�kqm�}��
��rxw0£�vt�0{¤mokU}~rxw � 	]gJs½rt{Ug 4 � K 1tª � d « rxw���gJ� �[��« kUe0g D � � $ iqmoklg9����}~kUg@r��zilg9{l�omokq}~rxw0i<iUe0r |
ilkU{lrxw0vx�~p �omo{lph}�w0v�ilrx��m {j|¢}�w�n ��rtw�n�}~kq}~rtw�|Z}~kqe�e�}~vxe�{¤mou y�{lg�iUiU�0{lg¸m�w�n�Àz�z��kq�zm kq}�w0v
ilrx��mo{@|Z}�w0nMuKmovxw0gJkq}���£�g9��n � � w0n0gJ{]kqe0g9ilg���}~{q�J�0uKilk¤m�wz��g9i@kUe0g k¤m�}��¡}�iIe�}~vxe��~pjg � klg9w�n0g9n
rxw2kqehg�w�}~vxe�k=iU}�n0g � D }~kqe2ilkUg�m�n0pTw0rt{UkUe�|fm {qn$���D� r��zilg9{l�tg9n2��p D � � $ ��gJk |]g9g9w
4 � K 1tª � d « ��gJ� �Z� m�w�n 4 K ªtª � d « ��gJ� � 49ª�« kqe0g�kqm�}��»{Ug9��m � g9i m�w�n�g � y¡mow�n�i5}�w¸{¤m�n�}��0i
}�w¿kqe0g�yz��mow0g·y�gJ{Uy�g9w�n0}��J�0��mo{¢klr/kqehg(g 6���mokUrt{ ��D e0g9wBkqehg�uKmovxw0gJkq}�� £�g9��nB}�w¿kqe0g�����ily

���



{UgJvx}~rtwMu=mokq�¶ehg�i]kUe0g�uKmovxw�}~kU��n0g5rts kUe0g����F� « kUe0g�£�g9��n¿��}�w0g9iG{lg���rtw�w0g���k�rtwMkUe0g�w0}~vxe�k
iU}�n0g^m�w�n y¡g9g9�>r ]�kUe0gJ{UgJ��p\g9ilk¤m �z��}�iUe�}�w0v¸m&iUe0rt{Uk(k¤mo}�� � �[}�wzm����~p « kqe0g^uKmovxw0gJkUrtiUy�e0gJ{Ug
{Ug�mt�¤e0g9i m=ilk¤m kUg�rts>u/}�w�}�u,��u�g9w0gJ{Uvtp � D g�g9u/yzezmoiq} �Jg(kqezm k kqe0g�iUe0rt{lk kqm�}�� iUe0r |Zw¸}�w
y¡m�whg��� � � rtsG�[}~vx�h{Ug 10� Á54 }�i�}�w\n0phw�m�uK}��Jm��[g 6���}���}~��{U}���u � dfe0g/{lg ��rxw0w0g���kU}~rxw « |Ze�}��¤e
r0�J���0{qi�}�wMkqehg(����ilyB{lgJvx}~rxw « m�n�n�iGÀz� � kUr,kqehg�nzm�phiU}�n0g·uKmovxw0gJkUrtiUy�e0gJ{Ug�m�w0nMkqe0g�ilrx��mo{
|Z}�w0n vt{¤mo��iKkUe0g�whg9|¢�~p�{lg���rtw�w0g���kUg9n £�g9��n2��}�w0gBrxw2kUe0g¸w�}~vxe�kKiU}�n0g�m�w�n kU{qm�w�ily�rt{lkqi
kqehg�u n0r |¢w�ilkU{lg mou � dfe0g�whg9|¢�~pBm�n�nhg�nBÀz� � rtw&kUe0g�nzm�p�iq}�nhg�}�iZ��rxw���g ��klg�n&m��~rtw0v/kqe0g
�~r |�¾���mokq}~kU��n0g���rx��w�n�mo{Upj��m�ptgJ{ ���� 	�� �[kUr�kqe0g w0}~vxe�kqiU}�n0gfkUr�iU�0y0yz�~g9u/g9w�k>kqe0g¢k¤m�}��0À�� � �
dfehg9{lgJs½rt{Ug « mjilkUg�m�n0pMiqehrt{Ukfkqm�}��»��rxw0£�vt�0{¤mokU}~rxwB}�i¢u=mo}�w�k¤m�}�whg�n �

�[}~vx�0{lg 1�� Á�ª iUe0r |¢i,kUe0g&��rxu/y¡mo{U}�ilrxw��¡g9k�|GgJg9w�kqe0gMrt�zilgJ{U��g�n�uKmovxw0gJkq}��K£�g9��n���p
kqehg � gJrtkqm�}�� � m kUg9����}~kUg,m�w0nDkqe0gju/rhn0g9�~g9nDu=m vxw0gJkq}���£�g9��nDs½{Urxu rt�0{�iq}�u�����mokq}~rtw � dfe0g
�z��mt� M �J�h{U�tgB}�ijkqehg � g9r�k¤m�}��]i¤m kUg9����}~kUgMr��zilg9{l�omokq}~rxw0i � dfe0gB{Ug9n nhrtkUklg�n ���0{l�tg&}�i,kqe0g
u/rhnhg��~g9n,u=movxwhg9kU}��I£�g9��n,s½{Urxu rx�h{>iU}�u,����mokU}~rxw � 	]r�kqe,rts¡kqehgfrt��iUgJ{l�tg9n/m�w�n/iU}�u,�0��mokUg9n
u=movtw0gJkq}���£�g9��nMmo{lg5}�w � � ¹���r�rt{qn�}�w�mokUg � d�e0g5u/rhnhg��~g9n=u=m vxw0gJkq}��f£0g���n=}�i@k¤m M g9wKs½{Urxu
kqehg¢iU}�u,����m kq}~rxw�kqeh{Urx�0vtej}�w�kUgJ{Uy¡rx��mokq}~rtwjmo�~rxw0v�kqe0g�kU{qm � g���kUrt{lp(rtszkqe0g � gJrtk¤mo}��hi¤m kUg9����}~kUg �
��r�{-P � mow�n<P Q « dfehgZmov�{UgJg9u/g9w�k¥��gJk�|GgJg9wjiq}�u�����mokq}~rtwjmow�njrt��iUgJ{l��m kq}~rxw,}�i¥vtr�r�n � dfe0g
iU}�u,����mokU}~rxwB{UgJy�{Ur�n��z��g9i kqehg�kU{qm�w�iU}~kq}~rtw&rts-P ��s½{Urtu P �

�
¾ 49ª wzd klr`P �

� ª wzd%mow�n
kqehgKkl{¤m�w0iq}~kU}~rxwDrts�P Q�s½{Urtu P Q

� ª wzd%kUr1P Q
� 3 wzd � 	IrtkqeFkqehgKkl{¤m�w0iq}~kU}~rxw\iU�~rty¡g

m�w�n¿kqe0g�m��tgJ{qmovtg·u=movxw�}~kU��n0g·rts[kUe0g(u=movxwhg9kU}��5£0g���n¿��gJs½rt{Ug(m�w�n¸mos½kUgJ{�kqe0g�kU{qm�w�iU}~kq}~rtw
movt{lgJg(|Gg9���»|¢}~kqe&kUe0g�r��zilg9{l�omokq}~rxw0i � ¹@ily�g��J}�mo���~pMs½r�{Zkqe0g�ilklg mon0pBilk¤movtg(��gJk |]gJg�w ª�ª K 1�ª
� d$m�w�n ª�1 K ªtª � d « ��gJ� � 49ª�« kqe0g�movt{UgJg9u/g9w�k@}�i�6���}~kUgZvtr�r�n � d�e0g rt�zilgJ{U�omokU}~rxw=iUe0r |¢i

���



iUu=m����xrxiq��}�����mokq}~rtw�i»rtszrtw�kUe0gGkq}�u/gGiq�Jm��~gIrtsziUgJ�tgJ{qm���uK}�w��0klg�i � d�e0g�iU}�u,����m kq}~rxw(e0r |]g9��g9{
iUe0r |¢iIm·iUu/r�rtkUe0g9n=m9�tgJ{¤movtg�kU{lg9w�nK}�wjkqe0g¢gJ�trx���hkq}~rxw,rts�kqehg uKmovxw0gJkq}��]£�g9��n � D g nhrxw»º k
g � y�g���k�kqe0gB�10 $ ujrhn0g9�IkUrD{UgJy�{lrhn��z��gMkUe0gMs½g�mokq�h{Ug9i�rts¢uK}�w��0klg�¾�i¤�Jm��~g=rti¤��}�����mokU}~rxw�i «
iU}�wz��gfkUe0gfiUyzmokq}�m���{Ug9ilrx���0kU}~rxw,}�w,rx�0{	w���u/gJ{q}��Jm���v�{q}�nj}�i 4�3 4 }�w,kqe0gf{lg9vt}~rxw,r�s }�wxkUgJ{Ug9ilk �
dfehg9{lg·mo{Ug�ilrxu/g�uK}�iUu=mokq�¤e0g9i]}�w^kqe0g�u=movxw�}~kU��n0g5rts�P �5��gJk |GgJg9w^kqe0g�iU}�u,����mokU}~rxwMmow�n
kqehgIr��zilg9{l�omokq}~rxw���gJs½rt{Ug 4 � K ªtª � d « ��gJ� ��� dfehg]iU}�u,�0��mokq}~rxw�iUe0r |¢i<m¢��mo{lvtgJ{»u=movtw�}~kq��nhg
kqe�m�wFkqe0gjrt��iUgJ{l��m kq}~rxw�i ��D g/ily�g��J�0��mokUg,kqezm k·kUe�}�i·}�i·n0�0g/klr&uK}�iUu=mokq�¤e0g9i�}�w����0{l{Ug9w�k
iUe0gJgJk kUe�}�� M w0g9iUiZ��gJk�|GgJg9w&kqe0g�vx�~r��¡m��<�10 $ u/r�n0g9�[mow�nDmt��kU�zm�� iU}~kq�zmokU}~rxw � I ��ilr « kqe0g
movt{lgJg�ujg�wxk[rts P 	G��gJk�|GgJg9w�kqe0gGrt��iUgJ{l��m kq}~rxw,m�w�n�kqehgfiU}�u,����mokU}~rxw�}�i¥w0rtk>moi¥v�r�rhnjm�i P �
m�w�nHP Q � � }�wz��g�|Gg,mo{Ug�}�w�klgJ{Ug9ilkUg9n¸}�w¸kqe0g�kU{¤mow�iU}~kq}~rxwBy�{Urh��g9iUi s½{lrxu mK�~rxw0v^iUkl{UgJk¤�¤e0g9n
k¤mo}��¡kUr/m�iqehrt{Uk ¾��J�~rtiUg9nKk¤m�}���n0�0{q}�w0v,iUklg�m�n0p=w0r�{Ukqex|fmo{Un¿���D� « kqe0g9ilg�uK}�iUu=mokq�¶ehg�i]nhrxw»º k
m ]�g���k,rx�0{K��rxw��J���0iq}~rtw�i,rtwTkUe0gB£zwzm��GiUklg�m�n0p�ilk¤moklg&m�ij|]g�����m�i,rxw�kqe0g¿kq}�u/g9iq�Jm��~gMrts
gJ�trx���0kU}~rxw �

d�e0g]v�r�rhn�movt{lgJg�ujg�wxk ��gJk |]gJg�w�kqehg � gJrtk¤m�}��tiqmokUg9����}~klg@rt�zilgJ{U�omokU}~rxw�i<m�w�n(rx�0{<vt�~rt�¡m��
�10 $ iq}�u�����mokq}~rtw�i(�~g�m�n�i���i�kUrF��rxwz������n0g=kqezmok�kqe0g^g�mo{lkqe»º¼i�u=m vxw0gJkUrxilyzehg9{lg^n��0{U}�w0v
kqehg¿kU}�u/g¿}�w�klg9{l�om��I�¡g9k�|GgJg9w ªtª K 1tª � d « ��gJ� �149ª m�w�n 1 K ª�ª � d « �0gJ� �149ª�« }�i,}�w�}~kUi
ilkUg�m�n0pMilk¤m kUg·|Z}~kUe&mjiUe0rt{lkfk¤m�}�� rts 3�ª 3
4 �~rxwhv � $ �h{q}�w0v/iUklg�m�n0pMilk¤movtg « kqehg(u=movtw0gJkq}��
£�g9��n P �¸}�ijw0g�mo{q�~p �9gJ{lr }�w�kUe0gB{UgJvx}~rxw � ��¾ Á�ª 3 4 mow�n w0g�mo{jkUe0gBg 6��zmokUr�{q}�m��]yz��m�whg
m�w�n P Q,}�i���rxujy¡mo{¤m �z�~g/kUr¸kqehg^iUrt��mo{�|¢}�w�n u=m vxw0gJkq}��,£�g9��n P Q,}�w kUe0g=i¤mou/g={lgJvx}~rxw �
I �~kUe0rx�0vte�m¸iU}�w0vt�~g^iqmoklg�����}~klg/rt��iUgJ{l��m kq}~rxw �Jm�w�whrtk�g9ilk¤m �z��}�iUe�kUe0g^kqm�}��@iU} �Jg « kqe0g=vtr�rhn
movt{lgJg�ujg�wxk rts>kUe0gjiU}�u,����m kq}~rxw&{lg�iU���~kUi |¢}~kqe � gJrtkqm�}��¬º¼i u=movxw0gJkU}��(£�g9��nDnzm k¤m^iU�0vtv�g�ilkUi
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kqe�mok�kqehg/iqehrt{Uk�kqm�}��¥ilklg mon0p�¾�ilk¤moklgju=movtw0gJkUrxilyze0gJ{lg,s½rt{��~rxw0vBw0r�{Ukqex|fmo{UnDkU�0{qw�}�whvxi  }�w
g � ��g9iqi�rts<s½rx�0{Zehrx�0{qi �Irt�zilgJ{U�tg9nB}�wBkqehg�iU}�u,�0��mokq}~rxw0i�}�iZmjy¡rxiUiq}~���~g�{Ug�m���}�ilkU}��5iU} �9g �

�&7 � � �D� � ? �J� ?/P � 
I��E¢?/;FAFH��IHJ?/;\H9;�X

I k,kqe0}�i,y�rt}�w�kj}~kj}�i,}�u/y�rt{lk¤m�wxk,kUr\w0r�kUgMkqezmok,kqehg9{lgB}�i/mDn0}�i¤��{lg9yzm�wz��p ��gJk |]g9g9w�rx�h{
{Ug9iU���~kUi	m�w�n�kqehrxilg�r�szg�mo{U��}~g9{<|Gr�{ M ��p , � ±x± � °¢² � ±�; � § �K� 49��� 3 �¬« |Zehg9{lg�}~k[|fm�i	����m�}�u/g9n
kqe�mok[kqe0gGuKmovxw0gJkUrtiUy�e0gJ{Ug]|Z}~kUe�}�n0g9w�kU}��Jm���ilrx��mo{ |Z}�w�n(yz��m�iUu=mZyzmo{¤m�ujg9klgJ{qi g � kUg9w�n0g9n�kUr
4 3 353
4>� dfe0g�g � yz��mowzmokq}~rtw¿s½rt{fkUe0g(n�}�iq��{lgJy¡m�wz��p^|Z}~kUeBg�mo{U��}~gJ{f|]rt{ M }�ifkUe0g�s½rx���~r |¢}�w0v �
��w�kUe0g@|Grt{ M rts , � ±x± � °�² � ±'; � § �j� 49�t� 3 ��« kqe0gIilk¤m {Ukl¾��hy�n0}�n(whrtk<ezm9�tg>kqe0g@}�w�}~kq}�mo� 3�ª uK}�w
rtsz�0w�u=movxwhg9kU} �Jg�n�ilrx��m {<|¢}�w�n�À�r | « |Ze�}��~gIkqe0g]{lg9iUk<rts�kUe0gGilk¤mo{lkl¾��0y,}�i<kUe0gGiqm�u/gGm�i<kqezm k
}�w�ilg���kq}~rxw 1�� Á0� 4�� D g�{UgJs½gJ{ e0gJ{Ug�kUr^rx�h{5ilk¤m {Ukl¾��hy\moi i¤��g9wzmo{U}~r I m�w�n�klr^kUe0g9}~{5ilk¤m {Ukl¾
�0y\m�i�iq��g9wzmo{q}~r 	 � �[}~vx�0{lg 10� ÁtÁ iqehr |Zi kqehg,kU}�u/g,e0}�iUklrt{q}~g9iZrts>kUe0gjilrx��mo{ |¢}�w�nEP Q·s½rt{
iq��g�w�mo{q}~r I m�w�n 	 �NI i>m���rtw�ilg 6��0g9wz��g « kUe0gfu=movtw0gJkUrxilyze0gJ{lgG|fmoi¥y0{Ug���rxw�n�}~kU}~rxw0g9n�}�wjm
n�}^]�gJ{Ug9w�k¥|fm�p�s½r�{>iq��g9wzm {q}~r�	T��rxu/y¡m {Ug9n,klr·kqe0gf{U��w/n�}�iq����iUiUg9n/mo�¡r �tg�s½rt{>iq��g�w�mo{q}~r I,�
�[}~vx�0{lg 1�� Á21 iUe0r |Zi¥kqe0g�kq}�u/gGg9��rx���0kq}~rtw�rts¡kUe0g�y�rxiU}~kq}~rxw�rts¡kqehgfrty¡g�w�¾��J�~rtiUg9n���rx��w0nzmo{Up
3%[�\ m�iKm\s ��w���kU}~rxwTrts kU}�u/g « s½r�{Kiq��g�w�mo{q}~r I m�w�n iq��g9wzm {q}~r 	 � dfehg¸nzm�iUe0g9n)���0{U��g
��rt{U{lg9iUy¡rxw�n�i@klr�iq��g9wzmo{U}~r I�« |¢e�}��~g¢kqe0g ilrx��}�nK�J�h{U�tg5��rt{l{Ug9ily�rxw�n0i@kUr(kqezm kIr���k¤m�}�whg�nj��p
��g9n�nhg9{fm�w0n � ptrxw  iq��g�w�mo{q}~r 	�� � �¢rtkq}���g5kUezmok]s½rt{�iq��g9wzmo{q}~r 	 « kUe0g5{Ug9��m � m kq}~rxwKkq}�u/g5}�i
u,�z�¤e,�~rtw0vtgJ{[kUezm�w�kqezm k¥s½rt{¥iq��g9wzmo{q}~r I,� D ezm k>}�i¥���~g m {q�~p(ilgJg9w,}�i[kUezmok	mos½kUgJ{[kqehgf}�w0}~kq}�m��
ilrx�0kUe�|fmo{Un¸yzezm�ilg,n��0{U}�w0vM|Ze0}��¶e¸kqe0g�rty�g9wh¾����~rxilg9n¸£�g9��nD��}�w0g���rx��w�n�mo{Up 3�[�\ }�i5whg m {
¹Imo{lkqe,mok	mo{lrx��w�n Á�ª 3 4>« kqe0gG��rx�0w�nzmo{lp(g � y¡m�w�n0i>mok[kqehgfily�gJg9n�rts�kqehgfilrx��m {[|¢}�w�n�kUr·m
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�[}~vx�0{lg 1�� Á21 K d�}�u/gje�}�ilklrt{Up&rts@kqe0g,��rx�0w�nzmo{lp�rts@kqehg/��m�ilk·���~rxilg9nD£�g9��nF��}�w0g�s½rt{5kqe0g
y�{lg�ilg9w�k/ilkq�0n0p  iq��g9wzm {q}~r I �  nzmoiqehg�nT��}�w0g���m�w0n2��g9n�n0gJ{ ¾��»p�rxw  iq��g9wzmo{U}~r 	��  iUrt��}�n
��}�w0g�� �

�tgJ{Up/�~rtw0v�kqm�}�� � dfe0g n0phw�m�uK}���iIs½rt���~r |Z}�w0v·kqe�}�i@g � y¡m�w0iq}~rtwKyzezm�ilg5n�}^]�gJ{qiIu=m { M g9n��~p,s½rt{
kqehg·k |Grjn�}^]�gJ{Ug9w�k�y�{lg���rtw�n�}~kq}~rtw�}�w0vxi]rts kqehg�u=movxw0gJklrxilyze0gJ{Ug �JI �Jmo{UgJs ����g � m�uK}�wzmokU}~rxw
rts	kUe0g�y���m�iUu=m=��rxw�n�}~kU}~rxw�i � ��ilk y�{U}~rt{ZkUr^kUe0g,whrt{UkUe�|fmo{Un&kq�0{Uw�}�w0vM}�w�n�}��Jmoklg9iZkUezmokZkqe0g
yz��m�iUu=m�y�{Ug9iUiU�0{UgF}�w$kUe0gDkqm�}��5���0{U{lg�wxkM{lgJvx}~rxw$}�iM��m {UvtgJ{=s½rt{^kqehg��0g�n0n0gJ{l¾�� ptrxw �Jm�ilg

49ª"4



 iq��g9wzmo{U}~r7	��¥��rxu/y¡mo{lg9njkUr�rx�h{I�9moiUg- iq��g9wzm {q}~r I � � d�e�}�i@iU�~r |¢i>nhr |Zwjkqehg¢g�mo{q�~p�yzezm�ilg
rts�kqe0g={Ug9��m � m kq}~rxw �#I i�mD��rxw0iUg 6��hg�w���g « m � 6��zm�iU} ¾�ilkUg�m�n0p��¸iUkqmokUg=|Z}~kUe�mow g � klg9w�n0g9n
k¤mo}��µg � }�ilkUi�s½rt{%a 1tª uK}�w��0klg�i � dfe0g·{q��w¿{UgJy�rt{lkUg9nB}�w , � ±x± � °�² � ± ; � § �D� 49�t� 3 � y¡m y�gJ{
|fmoi]kUgJ{UuK}�wzmoklg�n^mos½kUgJ{ Á�ª uK}�w^}�w�kUr�kqe0g � 6��zm�iU} ¾�ilkUg�m�n0p���ilkqmokUg � 0¢r |GgJ�tgJ{ « ��iU}�w0v�kqe0g9}~{
nzmokqm « |]g¢{qm�wK}~k>rx�0k>s½r�{Im��~rxw0vtgJ{	y�gJ{q}~rhnjrts kU}�u/g mow�n/s½rx��w0n/kqezm kI}~k>£zwzmo���~p,{lg9��m � g9i	kUr
m�u,�z�¤e=iUe0r�{UkUgJ{Iu=movtw0gJkUrxilyze0gJ{lg « iU}�uK}���mo{	kUr(kqe0g ilkUg�m�n0pjilk¤moklg iUe0r |ZwK}�w^�[}~vx�0{lg 10� Á m
m�w�n¿� � $ }^]�gJ{Ug9w�k�y�{Ug���rxw�n�}~kU}~rxw�}�w0vti¢m ]�g���kfkqe0g�gJ�trx���0kU}~rxwMkUr/{Ug�mt�¤e¿kUe0g(iUklg�m�n0p¿ilk¤m kUg «
�z�0kZw0rtk¢kqe0g�£zwzm��»ilkUg�m�nhpBilk¤m kUg � dfehg(£zwzm��»ilklg mon0pBilkqmokUg(iU} �Jg(r�s[kqe0g�uKmovxw0gJkUrtiUy�e0gJ{Ug
rxwDkqe0g/w�}~vte�kqiU}�n0gj}�i�m���ilrB}�wD�tgJ{Up¸vtr�r�n\movt{UgJg9u/g9w�k5|Z}~kUeDkqe0gjkqm�}��[�~g9w0vtkUeD{Ug9iU���~kqi5s½rt{
kqehg/ilkUg�m�nhp�ilk¤m kUg 6��0}~g9k5kq}�u/g,u=movtw0gJkUrxilyze0gJ{lg,r���k¤m�}�whg�n���p¸rtkUe0gJ{qiK� =Z§�� >q§ © ´ �! ² 0:9 �
49�t�2� � @µ§ ���M�! ² 0:9 � 49���t� ��( ²o° � ²  BA ���! ² 0:9 � 4J�t�t�o� s½rt{�iq}�u/}���mo{Gilrx��mo{G|Z}�w�nMy¡mo{qm�u/gJkUgJ{qi �
D gj��g9��}~g9��g,kqezm k�iU�z�¤e\ilkU��n�}~g9i�mo{Ugj{lg 6���}~{Ug9nDklr¸m�n�nh{Ug9iUi�m�w�nF{lg9iUrt�~�tgj�~rxw0vo¾�iUkqm�w�n�}�whv
}�iUiU�0g9i¢}�wBkUe0g(}�w�kUgJ{Uy0{UgJk¤mokU}~rxwMrts<vx�~rt�¡mo�»�H0 $ iU}�u,�0��mokq}~rxw0i �

�&7�� �b?/;FE �9CDN	HJ?K;DN

D gIezm���g@}�w���g�ilkU}~v�mokUg9n5kqe0g 6���}~gJk»kU}�u/g@uKmovxw0gJkUrtiUy�e0gJ{Ug	s½rt{ whrt{UkUe�|fmo{Un(���D� « m�iUiU��uK}�w0v
kqe�mok�kUe0g¿ilrx��mo{�|¢}�w�n�n0g9w�iU}~k p m�w�n �tg9�~r0��}~k p�mo{lgB��rxw0iUkqm�w�k�r �tgJ{,m��~rxw0v�kU}�u/g^y�gJ{U}~rhn
kUrFmt�¤e�}~gJ�tg^m¸ilkUg�m�n0p�ilk¤moklg � dfe0g^vx�~r��¡m��I�H0 $ iU}�u,����mokU}~rxw�iqehr |Zi(kqezmok�kUe0gMilkUg�m�n0p
ilk¤moklgBu=movxwhg9klrxilyze0gJ{UgM|Z}~kUeTw0rt{UkUe�|fm {qn ���D��ezm�i/mFiUe0rt{lkjk¤m�}��  a ��ª 3 4 �(s½rt{,kqe0g
ilk¤m�w0nzmo{qn=�Jm�ilg « |Ze0}��¶e/}�i]��rxw�iU}�ilkUg9w�k>|Z}~kUe/kqehgZ{Ug9iU���~kqi>rts@� =¢§��?>q§ © ´ �! ² 0:9 « 49����� �(@µ§ ���
�! ² 0:9 « 49�t�t� � ( ²o° � ²  BA �&�! ² 0:9 « 49�t���o��� _G��ily�{UgJvx}~rxw {lg���rtw�w0g���kq}~rxw�m�w�n�}~rxw0rtiUy�e0gJ{q}��
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s½rx�0{ ¾���g����»��rxw��tg���kq}~rtwByzmokUklg9{Uw�mo{Ug��J�~g�mo{U�~pMiUgJg9w&}�w&rx�h{ iU}�u,����mokU}~rxw�i � D g(rt�zilgJ{U�tg�kqe0g
��rxwz�Jm��tgjiUezmoy�g/rtsIkqehg=ilklg mon0pDiUkqmokUg/uKmovxw0gJkUrtiUy�e0gJ{Ug/}�wFrx�0{�iq}�u�����mokq}~rtw « |Ze�}��¤e\ezm�i
��gJg9w)y�{lg�n0}���klg9n2��pTkqehg�yze0g9w0rtu/g9w0rx�~rtvx}��Jm��fm�wzmo�~phiU}�iKrts @µ§ ��� �! ² 0:9+� Á�ªtªtª ��� / �h{
{Ug9iU���~kUifn�}^] gJ{�s½{lrxubkUe0g��~rxw0vo¾¬k¤m�}���{Ug9iU���~k�rt��kqm�}�w0g9n¿��p¿iU}�u,�0��mokq}~rxw0iGr�s ( � ° *�¨ � � �! ² 0:9
� 49�t� 3 � m�w�n % ² � ± � ° �! ² 0:9 � 49�t� 3 ���
D gf£�w�njkqezmok	kqehg¢iq} �Jg�r�s�kUe0g¢u=movtw0gJkUrxilyze0gJ{lgf}�i@��rxwxkU{Urt���~g�n���p�kqe0gf�om����hgfrts P*),+�-

m�w�n � �"!¿� dfehg�ilg=k |Gr�ilrx��mo{(|¢}�w�n y¡mo{¤mou/gJkUgJ{qi���rxw�kl{Urx�>kUe0gMiU} �Jg=rts�kUe0g 6��0}~g9k�kU}�u/g
u=movtw0gJkUrxilyze0gJ{lg � dfehg�iq�Jm���}�w0v/n0gJy�g9w�n0g9wz��g9i mo{lg(iU��uKu=m {q} �Jg9n&m�i�s½rx���~r |Z}�whv�K
4t� d�e0gj��{UrxiUi ¾¬g 6��zmoklrt{q}�m�� mo{Ug�m � \ 4 ��4 ( P*),+�- � dfe0gj��{Urtiqi ¾¬kqm�}��<mo{Ug�m � \�� u/g�m ¾

iU�0{Ug9nTw0g�mo{jkUe0g¸����ilyT{UgJvx}~rxwTm k �
�

¾ 4Jª 3
4 }�i/m���ilrFs½rx��w�n�kUr�nhg ��{lg moiUg¿|¢}~kqe�kqe0g
}�wz��{Ug�m�ilg^}�w5P ),+ - � ��w�kUezmok�{lgJvx}~rxw « iU}�wz��g^kUe0g^£�g9��n�}�w kqehgMkqm�}��I}�i�n0rxuK}�wzmow�kq�~pFkqe0g
n�}~y�rt�~g�£�g9��n « rx�0{¢iq}�ujyz�~g�u/rhn0g9� }�w�n�}��Jmoklg�i�kUezmok � \�� � 4 ( P X � �),+ - �

Á0� ��w vtg9w0gJ{¤m�� « |Z}~kUe2e�}~vxe0gJ{/iUrt��mo{/|¢}�w�n �tg9�~r0��}~k p kqehg&{¤m�n0}���iKr�s5kqehg&k¤m�}��¢��{lrxiUi
ilg���kU}~rxw�}�i¥iUu=m����~gJ{ « m�w0n,kUe0gGk¤m�}����~g9w0v�kqe�}�i¥�~rxw0vtgJ{ � dfehg¢��{lrxiUi[k¤mo}��hmo{Ug�m � \�� u/g�m�iU�0{Ug9n
mok �

�
¾ 49ª 3
4 }�i�y�{Urty¡rt{UkU}~rxwzm��µklr � �"! V � � � �

1�� d�e0g�mo{Ug�m � �Krxw&kUe0g�w�}~vxexkqiU}�n0g�s½rt{¢kqe0g(w0gJ|Z�~pM{Ug���rxw�w0g���kUg9nBÀz� � kqeh{Urx�0vte&kqe0g
g 6��zmoklrt{q}�mo��yz��m�w0g  m��~rxw0v(kqe0g���r�m�ilkIrtsµkqehg·��rxwz�Jm��tg¢�¡m�p �	}�w���{lg�m�ilg�i@|Z}~kUe=kUe0g5}�wz��{Ug�m�ilg
rts � �"! m�w�n�n0g���{Ug�m�ilg9i |Z}~kUe(kUe0g]}�wz��{Ug�m�ilg@rts�P

�����
� / �0{[u/r�n0g9�x�¡m�ilg9n(rxw(kUe0g]�zm���m�wz��g

��gJk |]gJg�w/kqehg5m�n�n�}�whv�rts Àz� � mok@kUe0g5n�m�phiU}�n0g m�w�nKkUe0gZy�gJg9��}�w0v(r ]¿r�sµÀz� � rtwKkqe0g w0}~vxe�k
iU}�n0g¢iUe0r |¢i	kqezmok � � � � � �����
��	��
 « |Ze�}��¤ej}�i@��rtw�iU}�iUklg9w�k	|Z}~kUe,kqe0g¢iU}�u,����moklg�n,n0gJy�g9w�n0g9wz��g �

� iq}�whv�iU}�u/yz�~g/Àz� � ��rxw0iUgJ{l��m kq}~rxw m�w�n u/rtu/g9w�kq��u �¡m���mowz��g^��rxw�n�}~kU}~rxw�i « kqehg^w��h¾
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u/gJ{q}��Jm����~p^rt�zilgJ{U�tg9n�iq�9mo��}�w0v^��m�|ZiZs½r�{ kUe0g,iq} �Jg�rts¥kqe0gj���~rxilg9n�u=movtw0gJkUrxilyze0gJ{lg�rxw¸kqe0g
w�}~vxexkqiU}�n0g ezm��tgZ��gJg9w 6��zm���}~k¤m kq}~�tg9�~p�g � y���m�}�w0g9n � D g�m���ilr�nhg�ujrxw�ilkU{qmokUgZkqezm k]kUe0g5}~rxw0r�¾
ilyze0gJ{q}��f��rxw0n��z��k¤m�w���gf}�i@m·u/}�w0rt{	gR]�g ��k>}�wjn0gJkUgJ{qu/}�w�}�w0v�kqe0g¢ilkUg�m�nhp,u=movtw0gJkUrtkqm�}��hiU} �Jg �
/ w��~p « kqe0g·kl{¤m�w�iU}~g9w�k��¡g�e�m��h}~rt{f}�i�}�w0Àz�hg�w���g9n¿��p=kqe0g(��rxw�n0�z��k¤m�wz��g � �z�h{Ukqehg9{Uu/rt{lg « |]g
ilkq��nhp¸kqe0gjilkl{q�z��kq�h{Ug,rts>kqe0gju=movtw0gJkUrxilyze0gJ{lgjm�w�nF}~kUi�n0gJy�g9w�n0g9wz��g,kUr¿n�}^]�g9{lg9w�k�ilrx��mo{
|Z}�w0nK��rxw�n�}~kU}~rxw�i � dfehg¢iUkl{q�z��kU�0{Ug9i¥rts 4 $ �J�hkqi¥rts��omo{q}~rt��i¥k¤mo}��hyz��m�iUu=m�m�w�n,£�g9��n56���m�wh¾
kq}~kU}~g9iZm��~rxwhv �+m � }�iZm�w0n¸n�}~{Ug���kq}~rxw¿rts ��m � }�i mok � LZ¾ 49ª)3
4@« p�L ª)3 4 mo{Ug�m�w�m��~p �Jg9n �
dfehgjilklg mon0p 1�$ ���0{l{Ug9w�k5iUe0gJgJk5y�{lrt£z�~g9i�moi5u/rhnhg��~g9n¸s½{Urtu�vx�~rt�zm��[�10 $ iq}�u�����mokq}~rtw�i
mo{lg�m���ilr/y0{Ug9ilg�wxkUg9n �

D g¢g � m�u/}�w0g9njrxw0g 6��0}~g9k ¾¬kq}�u/gfw0rt{lkqe�|�mo{qnK���D�Dg9��g�wxk « n��0{U}�w0v�|Ze�}��¤ejkqehg � g9r�k¤m�}��
iqmokUg9����}~klg�}�i5}�w�iU}�n0g�kqe0g�k¤m�}�� � dfehgjmt��kq��m�� gJ�tg9w�k « r0�J���0{U{lg9n�rxwF�0g9� � ��« 49�t� 3h« }�i5iU}�u,�h¾
��moklg�n\m�w�n mowzm��~p �Jg9n � dfe0gjvtr�rhn m vt{UgJg9u/g9w�k���gJk�|GgJg9w\rt�0{�vx�~r��¡m��	�H0 $ iU}�u,�0��mokq}~rxw
{Ug9iU���~kUi(m�w�nFkqe0g � gJrtkqm�}��¥i¤m kUg9����}~kUg,r��zilg9{l�omokq}~rxw0i·�~g mon�i���i·klr���rxw��J���0n0g/kUezmok « n��0{U}�w0v
ilkUg�m�n0p w0rt{lkqe�|�mo{qn����F� « kUe0gB¹Imo{UkUe»º¼i,u=movxwhg9klrtk¤mo}��@{lg9��m � g9i�s½{Urxu m��~rxw0vDiUkl{UgJk¤�¤e0g9n
k¤mo}��]��rxwh£�vx�0{qmokq}~rxw�klrFm¸iUe0rt{lk,���~rxilg9n�k¤m�}��I��rxw0£0vx�0{¤m kq}~rxw � $ �h{q}�w0v�iUklg�m�n0p�ilkqmovtg « }�w
kqehg({lgJvx}~rxw&m {Urx��w0n � ��¾ Á�ª 3 4 w0g�mo{fkUe0g�g 6��zmokUr�{q}�m�� yz��m�whg « kqehg�uKmovxw0gJkq}�� £�g9��n P �(}�i
w0g�mo{U�~p �JgJ{Ur¸mow�n,P Q�}�i���rxu/y¡mo{qmo�z�~g,kUr¿kqe0gKilrx��mo{�|¢}�w�n\u=movxwhg9kU}���£0g���n P Q � dfe�}�i·}�i
��rxw�iU}�ilkUg9w�k(|Z}~kUe rx�0{�y�{Ug9n�}���kq}~rtw�i(�¡m�ilg9n rxw kUe0gMu/rhn0g9�@|Gg^n0gJ�tg9�~rty |Z}~kqe kUe0gM}�n0g�m��
�Jm�ilg � dfe0g�kq}�ujg·s½rt{fkqe0g�kl{¤m�w�iU}~kU}~rxw¿kqm M g9i¢ilgJ�tgJ{¤m��µe0rt�0{qi �

d�e���i]kUe0g5vt�~rt�¡m����10 $ ��rhn0g y�{Ur �h}�n0g9iGm(�tgJ{lpK{lg9��}�mo�z�~g5��rxu/yzmo{q}�ilrxw/rts kqe0g5w0rt{UkUeh¾
|fm {qn$���D� ilklg mon0p ilk¤m kUg¸iq}�w���g¸kUe0g¸£zwzmo�Zn0phwzmouK}��Bg 6��0}���}~��{q}���uOilk¤moklg�nhg9y¡g�w0n�i=rxw
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vtg9w0gJ{¤mo�<vx�~rt�¡m��<s½r�{¤��g��¡m���m�wz��g �%D gjezm��tg,e0gJ{Ug,{Ug9ilrx�~�tg9n�kUe0gjn�}^] gJ{lg�w���g���gJk |GgJg9w�kqe0g
g�mo{q��}~gJ{]�~rtw0v�¾¬k¤mo}��¡{lg9iq�0�~kqiIrts , � ±x± � °�² � ± ; � § �¸� 49�t� 3 � m�w�n^kqe0g�iUe0rt{lk]k¤m�}��¡r��zilg9{l�tg9n=��p
�omo{q}~rt��ifvt{lrx�0yzi�� =¢§��?>q§ © ´ �! ² 0:9 � 49����� � @µ§ ���B�! ² 0:9 � 49�t�t� ��( ²o° � ²  BA �j�! ² 0:9 � 49�t�t�o�¬�
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Yze�adWPY´`frVWOW?klW?R�T�opxdT|U adc o±�SmuxnklW?Ru[VxdcbRuY\a¨kCYz`bR�W?T]cb[]X�U�WOr|xy}tklc�m�W?an[6Y\Rum xnRKXZYzr]T|xy}~suayYzr
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�~�6�\�n� ���?�f�+�´¼N`bxd{fW�Y�m�WOT|Y\xnadW?mËr]WO{�xdWOo cbRËT|U�WÍk%suadT|xn[|}OY\adWwY\[]XµW_}�T|[tcf¾±T|U�W�[Vs�e�[]TVcfrVk
Yf}�T|xd{"xdT ÇbÀ
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TVWOrV[¿cf¾ZTVU�W±kCYz`bR�WOT]cb[]X�U�WOrVWpYzRum;xn[D}�cbRu[Vxn[]TVW?R�T¨o�xdT|U;Y�[]W_}~cfRum���cfrVm�WOr	XuU�Y\[]W±T]r�Y\R�[|xdTVxdcbR�À
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cf¾%¦h���D� ³2� �?�\�u�~¼�À É±U�W:WO{fcfans�T|xdcbR cf¾3Y\R xn[]cbayY´TVW?m'[Vs�e�[]T]cfr|kP[wxn[w[VU�c´opR'e"Ç�m�Y\[VU�W?m
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� ���	� � � ¯vxn[
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kPxnRuxnkPY�}�cfr]rVW?[]XµcbRumuxnR�`�TVcHmux	�µWOrVW?R�T�W?½"suxnanxde�r|xnsuk []T|YzTVW?[-cf¾FT|U�Wl[]Ç�[]TVW?k2À3É±U�WlcbRu[]WOT
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W�Z]b�T	UKT(r[Ts\^`[dOb"T(gÒW�`[i�W�RKT	pcT�`hb�XfphgVT�W�Zo_�X[_aWmZ^rKZ^W���Z]g�W�RVT	b	XfpcgVT�Wm`hl0dORVT�k0T�XfgDU Z^`hgV`[t

l0dORVT�kmT�|�T�kmT�lmZ]bneD\oXfW0T(UCy Q�RVT k0T(l�eV\^W�l"`ciPW�RKT�§��ÜÐ�z�� lmZ]bneD\oXfWmZ^`hg�`ciPWmRDZ]l�T�rcT(gÒW

X[gDU�Z^W�l�_�`hgVlmT(¤�eKTsgD_aT�`hg�W�RVT�b�XfphgVT�Wm`clmdDRVT�kmT~X[gDU�Z^`hgV`hl0dORVT�k0T~ROXsrcT�qvT�Tsg�dVkmT(l0TsghWmT(U

Z]g��V' ' =*E9GA698 +.- #(/10 � ´����[¯ XD{ ´����[¯ q J
	�� #� # = '� '*D5/ '&! +.- #(/10 � ´������&J X[gDU�� '� +�� +.-

#(/10 � ´������&J y�QSRKT�lmZ]bneD\oXfWmZ^`hg�kmT(lmeD\^W�l�Xfp[kmT�T(U |�T(\]\�|.Z^WmR pck0`heDgDU�t-q}X[l0T(U XfgDUµpcT�`hl0�KgKt

_YRVkm`cgV`heDl�l�XfWmT(\]\]Z^W0T�`cqDlmT�k0r[X�W�Z^`hgDl(y"QSRKT(��l�RK`�|�T(U�WmROXfW�UDeVkmZ]gVp�W�RKT�dvT�k�Z^`KU�`ci�l0`heVWmRKt

|SX�k�U��ÌÐ���{OW�RKT�Z^`hgV`hl0dORVT�kmZo_�Xc_�W�Z^rKZ^WÌ��|�X[l.lmW0km`hgKph\^��_�`ckmk0Ts\oX�WmT(U�|+Z^W�R�WmRVTnl0`h\oXfk+|+Z]gDU

UVT(gDlmZ^W��	rfXfkmZoXfW�Z^`cgCyN�-WS|SXfl+_�`hgO_a\]eDUKTsU�W�ROX�WSqv`[W�R�W�RVT�l0`h\oX�k�|.Z]gDU�b	XfphgKT(WmZo_ × T(\]U�XfgDU

kYXfb dDkmT(lmlmeVkmT�XfkmTnZ]b"dv`[kmWYXfgÒWPZ]g�UVT�WmT�k�b"Z]gDZ]gVp�WmRVT�lmW0k�eO_�WmeVkmT�`ci�W�RVT�b�XfphgVT�Wm`clmdDRVT�kmT
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X[gDU�W�RVT~Xc_�W�Z^r�Z^W���Z]g�WmRVT�Z^`hgV`hl0dORVT�k0T�UDeVkmZ]gVp"W�RVT��hX[gCy ´�¶ t ´c´ { ´����h± b	XfpcgVT�W�Zo_Pl0Wm`ckmb�y

�7Z^pheVk0T Î y Þ Ó �Ò`c\oXfk�|.Z]gDU�_a`cgDUDZ^W�Z^`cg�X[l�`cqOl0T�kmr[TsU�q��nW�RKT+ª��ÌÝ���l�XfW0Ts\]\]Z^W0TS`cg �hX[gCy ´�¶ {
´����h± y

Q�RVT�WmZ]b"T�dvT�kmZ^`KUÛ|�T�Z]gÒrcT(l0W�Z^pÒX�WmT(U ij`cknb"`KUVT(\]Z]gVp�k�Z^`hb�T(W0T�knX[gDU�b�XfphgVT�Wm`cb"T�WmT�k

`cqOl0T�kmrfXfWmZ^`hgDl5|�X[lPijkm`cb Î Ó ¶[¶ Ú5QÆWm` ´ §DÓ ¶[¶ Ú5QÆ`hgC�hX[gÒeOXfkm� ´(¶ { ´����Ò± y �5eVk�Z]gKp�W�RVZ]l

Z]gÒW0T(k0rfX[\-{�WmRVT�Z]gÒWmT�k0dO\oX[gVT�WmT�k0� b	XfphgVT�WmZo_ × T(\]U�Z]g�W�RVT"lm`c\oXfk&|+Z]gDU�|�X[l�b	XfZ]gD\^��l0`heVWmRKt

|SX�k�U�X[gDU"¤ÒeDZ^WmTSl0W0T�XfUV�hy«QSRKT+Z^`hgK`hl0dORVT�k�Zo_�Xc_�W�Z^r�Z^W���|SX[l«lmW0km`hgKph\^��_�`ckmk0T(\oXfWmT(U�|+Z^W�R�W�RVT

l0`h\oXfk�|+Z]gDU	UKTsgVl�Z^WÌ��r[X�k�ZoXfWmZ^`hgCy«�7Z^pheKkmT Î y Þ lmRV`�|.lWmRVT.lm`c\oXfk�|.Z]gDU	_�`hgDUDZ^WmZ^`hg�`cqOl0T�kmrcT(U
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q���W�RVT�ª��ÌÝ�� l�XfW0Ts\]\]Z^W0Thy�w�\]\CW�RVT~rcTs_�Wm`[k5_�`hb"dv`hgKTsghW�l�XfkmT~Z]g � ��Ð _�`�`ck�UVZ]gOXfWmT(l(y ���

X[gDU ��� XfkmT+gV`[W�dO\^`cWmW0T(UnqvTs_(XfeDl0T+W�RKT(��Xfk0T+Z]g�W�RVTSk�X[gVpcTS`ci}t �[¶ �Kb ��l0Ts_�W0` �[¶ �Kb ��l0Ts_[y

QSRKT+l0`h\oXfk7|.Z]gDUnr[Ts\^`K_�Z^WÌ��Z]lN¤�eDZ^W0TSl0WmTsX[UV�~ij`ck«WmRVTSWmZ]b"T�Z]gÒWmT�k0r[Xf\�`civZ]gÒW0T�kmT(l0Wsy7QSRKT+l0`h\oXfk

|.Z]gVUµTaxKdvT�k�Z^T(gO_�T(UµUVT(gDlmZ^W���Z]gO_�kmTsX[l0T(l�qvT�W�|@T(T(g Î Ó § ¶ Ú5Q X[gDU ¯ Ó § ¶ Ú5Q&y7Q�RVT�kmT�|SXfl

X[gV`[W�RVT�kn\oX�kmpcT�lm`c\oXfk~|.Z]gDUÛUVT(gDlmZ^W���dOeD\]l0T�Xfkm`heVgDU ´�¶ Ó¨§ ¶ Ú�Q�y �PeVT�Wm`�WmRVT�W�Z]b�T�UVTat

\oXs��ij`ck5W�RVT"l0`h\oXfk5|.Z]gDU�Wm`�X�kmk�Z^r[T"XfWPW�RVT"b	X�phgVT�Wm`cdOX[eDl0T�ijk0`hbÑW�RKTnª��ÌÝ�� lYX�WmT(\]\]Z^WmTh{

X[gDU lmeVqOl0T(¤�eVT(gÒW�dDkm`cdOXfpÒXfWmZ^`hg�Z]gÒW0`�WmRVT�b	XfphgKT(W0`hl0dORVT�kmTh{CWmRVT	W�|@` b�X*��`ck�dvT�k0W�eVk0q}X�t

W�Z^`cgDl�`cqOl0T�kmrcT(U�Z]g�W�RVT�Z^`hgK`hl0dORVT�kmT&W0k�Z^pcpcT�k0TsU�qÒ��W�RVT�UVT(gDlmZ^W���dOeD\]l0T(lS`K_(_aeVk0kmT(U�Z]g�W�RVT

Z]gÒW0T(k0rfX[\�qvT�W�|@T�Tsg ± Ó ¶c¶ Ú5Q�X[gDU � Ó ¶c¶ Ú�QHX[gDU�Xfk0`heDgDU ´[´ Ó ¶[¶ Ú5Q&y

� Z^`hb"T�WmT�k7`cqOl0T�kmrfXfW�Z^`cgDlNeDl0T(U"Z]g�_�`hb"d}X�k�Z]l0`hg�XfkmT.XfW«W�RVk0T(T+RVZ^phR"\oXfWmZ^W�eDUKTSl0WYXfWmZ^`hgDl(Ó

�Ò`hgVUVkmT(l0Wmk0`hb�{Ò��¤�X[\]eDZ^W�X[gDU �&Xf�[`hgOXDyCª®RVT�kmTsX[l({hb	X�phgVT�Wm`hb�T(W0T�k�`cqDlmT�k0r[X�W�Z^`hgDl�eVlmT(U�Z]g

_�`hb"d}X�k�Z]l0`hg�XfkmT�XfW�ij`heVk�pck0`heDgDU�l0WYXfWmZ^`hgDl(Ó �h`hgDUVk0Tsl0W0km`hb�{V��¤KXf\]eDZ^Ws{ � X[gK�KZ]g���gD\^T�W.XfgDU

�&Xf�[`hgOXDyNQSRVT&pcT�`cpck�XfdORDZo_5X[gDU�b	X�phgVT�W�Zo_P_�`�`[k�UDZ]gOX�WmT(l�ij`[k�W�RVT&ij`heVkSl0WYXfWmZ^`hgDl�eDl0TsU�Z]g

`heVk._�`hb"d}XfkmZ]l0`hg�Xfk0T�\]Z]l0WmT(U�Z]g�WYXfqD\^T Î y ´ y

��T(`[pckYXfdDRDZo_ �@`�`[k�UDZ]gOX�WmT(l Ð�X�phgVT�W�Zo_ ��`�`ck�UVZ]gOXfWmT(l

Ï�X�W Ï»`hg ÏFXfW Ï»`hg

�Ò`hgDUKkmT(l0Wmkm`cb ¦ �5k0T�TsgV\oX[gDUv© Ý Î ± y ¶hÞ £�§ ¶�� y Þ[¯ Ý ± §Vy¨§ � £ � ´ y�� ¯

� X[gV�KZ]g���gD\^T�W ¦ ��XfgOX[UOXÒ© Ý Î Þ y ¯hÞ £ Þ Î ± y ¯�� Ý ±f¶ y¨§ ± £�§[§ ¯ y �hÞ

��¤KX[\]eDZ^W ¦ ��X[gOXfUOXÒ© Ý Î §Dy ±(� £ Þ(�D´ y �h± Ý ±[Þ y ¶�� £ ´ �}y � §

�&X��c`hgOX ¦ w�\oX[l0�fXÒ© Ý Î Þ y�� ´ £ ÞV´ �Oy ¯c¯ Ý Î §Vy ´sÞ £ Þ Î ± y Þ��

Q7X�qO\^T Î y ´ Ó�Ð�XfphgVT�W0`hb"T�WmT�k���Z^W0T ��`�`ck�UVZ]gOXfWmT(l
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�7Z^pheVk0T Î y §DÓHÝ+`ckmWmRVT�k�g"d}`h\oXfk_(X�d�T(\^T�_�W0k�Zo_@dv`[WmT(gÒW�ZoXf\O_�`hgÒWm`ceVk�lNij`ck�ij`ceVk�W�Z]b"T+Z]gVlmW�X[gÒWml
ijkm`cbÜW�RVT	lmZ]bneD\oXfWmZ^`hgCy�QSRVT�_�`h\^`ckmT(U�q}X[\]\�UKTsgK`cWmT(l�WmRVT�\^`K_(X�W�Z^`hg�`ci@WmRVT	ij`ceVk�pckm`heVgDU
l0WYXfWmZ^`hgDl(y�QSRVT�W�Z]b"T�ij`[k&TsXc_YR�d}X[gVT(\NZ]l&\oX�qvT(\^TsU�XfW&W�RKT"Wm`[d�dOXfkmW&`ci�W�RKT"d}X[gKTs\-y�QSRVT
\^`�|@T(k.\^T�ijW5_�`ckmgVT�k5\oXfq}Ts\]l.WmRVTnb�T�XfgDZ]gVp	`ciNTsXc_YR _a`c\^`ckmT(U�q}X[\]\-y+Q�RVT�XfU*�0Xc_�T(gÒW5_�`hgÒW0`heVk
Z]l Þ(� �Ò� X�d}XfkmW(y

�7Z^pheVk0T Î y §+l�RK`�|.lCW�RKT@gK`ckmWmRVT�k�g�dv`h\oXfk�_(X�d~dv`[WmT(gÒW�ZoXf\h_�`hgÒWm`ceVkFdO\^`[W�lC`cqDW�X[Z]gVT(U&ijkm`hb

W�RKT�l�Z]b�eD\oXfW�Z^`cgCy�QSRVT�Z]gÒW0T�kmrfX[\Cq}T(WÌ|�T�T(g�W�|@`�X[U*�0Xc_�T(gÒW+dv`cW0TsghW�ZoX[\F_a`cgÒWm`heKk�l.Z]l Þ�� ����y

��Z]gO_�T"W�RKT	Z]gÒWmT�k0dO\oX[gVT�WYX�km��b�XfphgVT�W�Zo_ × Ts\]U�Z]l�l0`heVW�Rh|SXfkmUC{»W�RVT	Z^`cgV`hl0dORVT�k�Zo_�d}`cWmT(gÒWmZoX[\

_�`hgÒW0`heVk�dD\^`cW�l�lmRV`�| W�RVT�_YROX�kYXc_�WmT�kmZ]lmWmZo_�WÌ|�` _�T(\]\]l	d}XfW0WmT�k�g»y �D`heKk�lmgOX�d=lmRV`cWml�Xfk0T

dOZo_��cT(U�W0`	dDk0T(lmT(gÒW+WmRVT�W��ÒdOZo_�X[\»q}TsRDXsrKZ^`ckS`ci7W�RVT~Z^`hgV`clmdDRVT�kmThy�QSRKT~ij`heKk�_�`h\^`ck0TsU�q}X[\]\]l

´(¯��



`hg�T�X[_ R�dOX[gVT(\�kmT�dDk0T(lmT(gÒWml�WmRVT�ij`ceVk�pck0`heDgDU�l0WYXfWmZ^`hgDl(yNQ�RVT~_�`h\^`ck�\oXfq}Ts\]lSXfW�WmRVT�\^`�|�T�k

\^T�ijW._�`ck�gVT�k+Z]g�TsXc_YR�dOX[gVT(\CZ]UVT(gÒW�Z × Tsl�TsXc_YR�qOX[\]\»|+Z^W�R�`cgVT�`ci7W�RVT�ij`heKk.l0WYXfWmZ^`hgDl(yQ�RVT��

Xfk0T ��¤ÒeOX[\]eDZ^W ¦ p[kmT�T(gv©�{ �Ò`hgDUKkmT(l0Wmkm`cb ¦ �cT(\]\^`�|P© { � X[gV��Z]g$��gD\^T�W ¦ |.RVZ^WmT�©nX[gVU �&X��c`hgOX

¦ dDZ]gV�O©�y

w�l"lmRV`�|+g�Z]gÙ�7Z^pheKkmT Î y §D{XfW Î Ó ¶�� Ú5Q�{7UDeVT�W0`�W�RVT�\^`hgKp�dvT�k�Z^`�U `ci�l0`heKW�RÒ|�Xfk�U

�ÌÐ���{VW�RVT�W�|�`ftÌ_aT(\]\¥d}XfW0WmT�k�g�Z]g�W�RVT~Z^`cgV`hl0dORVT�k�Zo_PZ]lSi eD\]\^��UVT�rcT(\^`cdvT(UCyQSRVT�_�k0`hlml+d}`h\oXfk

_�Xfd�T(\^Ts_�Wmk�Zo_Pdv`cWmT(gÒWmZoX[\ ¦ Ð�X�xKZ]bneDb�tÌÐ Z]gDZ]bneDb�©�Z]lPX�qv`heVW Þh±f¶ ����y}wQ ¯ Ó ¶ ��Ú�Q�{OW�RVT

dvT�kmWmeVkmqOXfW�Z^`hg�UVeVT&Wm`nW�RVT�Z]gD_ak0TsX[l0TP`[i7l0`h\oX�k�|.Z]gVU�UVT(gDlmZ^W���Xfk0k�Z^rcT(l�Z]g�W�RVT&Z^`hgV`clmdDRVT�kmThy

QSRKT�b�XfphgDZ^WmeDUVT�`[iST(\^Ts_�Wmk�Zo_�dv`cW0T(gÒW�ZoX[\Z]l~T(gDROX[gD_aT(UÛlmZ^phgVZ × _�X[gÒW�\^�hy�Q�RVT�_�km`hlml~d}`h\oXfk

_�XfdÙdv`cWmT(gÒWmZoX[\�k0T�X[_ RKTsl�Xfq}`heVW � ¶c¶ �Ò��y�QSRKT�T(gDROX[gO_�T(b"T(gÒW�`ci5Z^`hgV`hl0dORKT(kmZo_�T(\^Ts_�Wmk�Zo_

dv`cW0T(gÒW�ZoX[\«\oX[l0Wml&eDghW�Z]\ � Ó § ¶ Ú�Q�y�w�W � Ó � Î Ú5Q�{¥W�RKT"Z^`hgV`hl0dORVT�k0T�Ts\^Ts_�WmkmZo_~dv`cW0T(gÒW�ZoX[\�kmTat

_�`�rcT�k�l«ijkm`cb W�RKT+dvT�kmWmeVkmqOXfW�Z^`hg»y �5eVkmZ]gVp�W�RDZ]lNWmZ]b"TSdvT�k�Z^`KU»{[W�RVT+lm`c\oXfk�|+Z]gDU�_�`hgDUDZ^WmZ^`hgDl

Xfk0Tnk0`heVphRV\^� l0WmTsX[UK��ij`ckPXfqv`heKWP`cgVT�RV`heKksy&QSRKT"\oXfk0pcTnUKTsgVl�Z^WÌ��dOeD\]l0T"X�W�X�qv`heVW ´�¶ Ó¨§ ¶

Ú5Q `cqDlmT�k0rcT(U�q��"ª��ÌÝ��Æl�XfWmT(\]\]Z^W0T5ROXfl�Z^Wml@T � Ts_�W�l�Z]g�Z^`hgV`hl0dORVT�k0T�X�WSXfqv`ceVW ´c´ Ó ¶c¶ Ú5Q�y

QSRKT�dOX[gVT(\�ij`[k ´c´ Ó ¶hÞ Ú5QAl�RK`�|.lnW�RVT�_�`ckmk0T(lmd}`hgDUDZ]gVp�T(gDROXfgO_�Tsb�TsghW�`ci�Z^`hgV`clmdDRVT�k�Zo_

dv`cW0T(gÒW�ZoX[\-y~�V`ckPW�RVT�ij`heKk�b	X�phgVT�Wm`hb�T(W0T�k&lmZ^W0Tsl({ �&Xf�c`cgOX�Z]l�XfW&\^`�| �KÐ \oX�W�Z^W�eVUVT�XfgDU

kmT(b	XfZ]gDl@b	X[Z]gD\^��`cg�W�RVTPgDZ^pcRÒW�lmZ]UVT5l�X[b"dO\]Z]gVp~W�RVT�`�rcT�k�RKT�XfU�_aeVkmk0T(gÒW�X[lml0`V_aZoXfWmT(U	|+Z^W�R

W�RKT�gVT�pÒX�W�Z^rcT"dv`cW0T(gÒW�ZoX[\_�T(\]\X[gDU lmeVqOl0T(¤�eVT(gÒW�\^��W�RKT	dv`cl�Z^WmZ^rcT�_�T(\]\-y�w5\]l0`�UDeVk�Z]gKp�W�RVT

T(gÒW�Z^k0T~dvT�k�Z^`KU»{}W�RDZ]l5l0WYXfWmZ^`hg Z]l5XfW�W�RKTnq}`heDgDUOX�km��`ci�WmRVT�X[eVk0`ckYX[\C`�rfX[\-y��5g W�RKTn`[W�RVT�k

ROX[gVU �Ò`hgDUVk0T(lmW0km`hb�{���¤KX[\]eVZ^W&X[gDU � X[gV��Z]g���gD\^T�W5lYXfb"dO\^T�W�RVT"_aeVkmk0T(gÒWPb	XfZ]gD\^��ij`ck�W�RVT

dv`hlmZ^WmZ^rcT&dv`cW0TsghW�ZoX[\C_�T(\]\-y
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�7Z^pheVk0T Î y��}Ó QFT(b"d}`ckYX[\7T(r[`h\]eVW�Z^`cg�`ci@WmRVT"�&z��®X�qOl0`ckmdDWmZ^`hg�ij`ck&i  § ¯ y Þ Ð�z+�"`cqVt
l0T�kmrcT(U�UDeVkmZ]gVp �hX[g�eDXfkm� ´(¶ T�rcT(gÒW�XfW&W�RVT"WmRVkmT�T�\^`V_�XfW�Z^`cgDlP`[i�Z]gÒW0T�kmT(l0W ¦ lm`c\]Z]U�WmkYX[_aT(l ©
X[\^`hgKp�|+Z^W�R _�`hb"dOeVW�XfW�Z^`cgDl�b	XfUVT�q�� �[T(T�dOZ]gKp�W�RVT�Ts\^Ts_�Wmk0`hg WmT(b"dvT�k�XfW�eVk0T�_a`cgDl0WYX[gÒW({
QFT  § �[¶ � { ¦ UOXfl�RKTsU�WmkYX[_aT(l ©�y

�7Z^pheVk0T Î y �~lmRV`�|.l�W�RVT+�&z5��XfqOl0`ck0dDW�Z^`cg�b"TsX[lmeVkmT(U"qÒ�nW�RVT+k�Z^`hb"T�W0T(kml�XfW�W�RVT+W�RVk0T(T.\^`[t

_�XfW�Z^`cgDl ¦ �h`hgDUVk0Tsl0W0km`hb�{Ò��¤KX[\]eDZ^W�XfgDU �&Xf�c`hgDXÒ©«UDeVk�Z]gKp �hX[g�eDXfkm� ´(¶�´��(�Ò± ¦ l0`h\]Z]U�W0kYXc_�T�©

X[\^`hgKp�|.Z^WmR�W�RVT�b"`KUKTs\�k0T(l�eV\^W�l�_�`hb"dOeVW0T(UÙq���gKT(pc\^T�_�WmZ]gVp�WmRVT�XfgV`hb	X[\^`ceDl�T(\^Ts_�Wmkm`cg

RVTsXfWmZ]gVp"X[gDU�Xfl�lmeDb"Z]gVp"_�`hgDl0WYXfgÒW�Ts\^Ts_�Wmk0`hg	WmT(b"dvT�k�XfW�eVk0TP�¥�  § �[¶ � ¦ UOX[lmRVT(U�Wmk�Xc_�Tf© y

QSRKT�W�|@`�Z]gÒWmT�k0r[Xf\]l~`ci+Z]gO_�kmTsX[l0T(l�Z]gµW�RVT��&z��ÆXfqDlm`[kmdDWmZ^`hg Xfk0T�_�X[eDl0T(UÛq���W�RKT�l0`h\oXfk

|.Z]gVU�UKTsgVl�Z^WÌ��dOeV\]lmT(l(yNw5lS|@T�_(Xfg�l0T�Th{�W�RVT&kmT(lmeD\^W�l�`ci�W�RKT�b"`KUKTs\¥|�T�kmTPWm`cW�X[\]\^��Z]gO_�`hgKt

lmZ]l0WmT(gÒW�|.Z^W�R�kmZ^`hb"T�WmT�kSUOX�WYXDy�Q�RVT�UDZ]l�_ak0T�d}X[gO_aZ^T(l+_�`hZ]gD_�Z]UKTsU�|.Z^WmR�W�RKT�WmZ]b"T(l�W�ROX�WSW�RVT
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T(\^Ts_aW0km`(��T�W~_aeVkmk0T(gÒW~|SX[l�rcT�km��\oXfkmp[TÒy�Q�RDZ]l~\^T(UµeDl�Wm` RÒ��dv`cWmRVT(lmZ^�(T	WmROXfW~Z]gDl0WYXfqDZ]\]Z^W�Z^T(l

_�`hgDgVTs_�WmT(U�|.Z^WmR�W�RKT�T(\^Ts_�Wmk0`���T�WSb�Z^pcRÒWSk0T(l�eV\^W+Z]g�WmeVkmqDeD\^T(gÒW+T(\^Ts_�Wmkm`cg�RVTsXfWmZ]gVp}y

��g�`ck�UKT(k�W0`nrfX[\]Z]UOXfW0T5W�RKT&b"`KUVT(\v|@T&UKT(r[Ts\^`[dvT(U�Z]g�w.dDdvT(gDUDZux�w�y Þ ij`ck�_(Xf\o_�eV\oXfW�Z]gVp

qOeD\^��T(\^Ts_aW0km`hg�WmT(b"dvT�k�XfW�eVk0T�UDeVT�W0`&WmeVkmqOeV\^TsghWNRVTsXfWmZ]gVpPeDlmZ]gVp&WmRVT�Z^`hgV`hl0dORKT(kmZo_�T(\^Ts_�Wmk�Zo_

× T(\]UC{@|�T�_�`hb"dOXfkmT�`heKk	k0TslmeD\^Wml�|.Z^WmRÖk0Ts_aT(gÒW�`cqOl0T�kmrfXfWmZ^`hgDl"q�� 47698�/1+	:�+./ #*<>= � '(/ / G !

� ´������*J {7b	X[UVT	|.Z^WmRµW�RVT�£���� ��wQ iºX[_�Z]\]Z^WÌ��UVeVk�Z]gVp W�RVT�l0Wm`ckmb `ci �hX[g�eOX�km� ´(¶ { ´$���Ò± y

QSRKT~rfX[\]eVT(l+`ci«�¥�.X[gDU Ø � ¦ _�`hgÒrcTs_�W�Z^`cg�T(\^Ts_�WmkmZo_ × T(\]Uv©�dVkmT(l0TsghWmT(U�Z]g�W�RVT~dOXfdvT�k.|�T�k0T

qv`cWmR�b�T�Xfl�eKkmT(U�`�rcT�kSWmRVT~£������@wQ X�kmTsXDy

�7Z^pheVk0T Î y � Ó QFT(b"dv`ck�X[\NT�rc`c\]eVW�Z^`hg�`[i@WmRVT�b"`KUVT(\^T(U�T(\^Ts_aW0km`hg�WmT(b"dvT�k�XfW�eVk0T ¦ UOX[lmRVT(U
\]Z]gVT�©@_a`cb"dOeVW0TsU�|.Z^WmR�£�¤¥y ¦½Î y §Ò©@eDlmZ]gVp�W�RVT~£���� ��wQ®b"TsX[lmeVk0Tsb�TsghW�l�ij`ckSW�RVT�_�`hgÒrcTs_ t
W�Z^r[T�T(\^Ts_�Wmk�Zo_ × T(\]U�Ø � ij`[k@WmRVT �hX[g�eOX�km� ´�¶ { ´����h± l�eKqOl0Wm`ckmb�l�X[\^`hgVp~|+Z^W�R�W�RVT�T(\^Ts_�Wmkm`cg
WmT(b"d}T(k�XfW�eKkmT�UVZ^kmTs_�W�\^��b�T�Xfl�eKkmT(U�q���£������@wQ ¦ lm`c\]Z]U�\]Z]gKTf© y

�7Z^pheVk0T Î y � lmRV`�|.l«W�RVT�WmT(b"dv`[kYX[\�T�rc`h\]eKW�Z^`hg�`[i}W�RKT+b"`�UVT(\^TsU�T(\^Ts_aW0km`hg~WmT(b"dvT�kYX�W�eVk0T

N ����O ¦ UOX[lmRVT(U _aeVk0rcT�©�{C_�`hb"dOeKWmT(U�|.Z^WmR�£¤¥y ¦½Î y¨§Ò©�eVl�Z]gKp�WmRVT	£������@wQ b"TsX[lmeVk0T�t

b"T(gÒWml5ij`[k5W�RKT"_�`hgÒrcTs_�W�Z^rcT~T(\^Ts_�WmkmZo_ × T(\]U�Ø � yPQSRVZ]lPb"`KUVT(\�k0TslmeD\^W5Z]l�dO\^`cWmW0T(U�XfpÒX[Z]gVlmW
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W�RKT�T(\^Ts_aW0km`hg�W0T(b"dvT�kYXfWmeVkmT�UVZ^kmTs_�W�\^��b"TsX[lmeVk0TsU�q�� £������@wQ ¦ l0`h\]Z]UÛ_aeVk0rcT�©�y�ª T�l0T�T

W�RDXfW5W�RVT�\]Z]gVTsXfkPUKT(d}TsgVUVT(gO_�T�`ci N �¥��O¢eVdv`cg�Ø � XfpckmT�T(l�kmTsX[l0`hgOX�qO\^��|.Z^WmR�WmRVTn`cqVt

l0T�kmrfXfW�Z^`cgOX[\FUOXfW�XD{}TaxD_�T(dVW�ij`ck�W�RVT�WmZ]b"TnXfkm`ceDgDU ´ §VÓ ¶c¶ Ú5QÆX[gDU ´ �OÓ¨§ ¶ Ú�Q |.RKTsg�W�RVT

l0Wmk0`hgVp�RVTsXfW�Z]gKp�_�X[gDgV`[W�qvT�UVT(l�_�k�Z^qvT(U q���WmRVT�\]Z]gVTsXfknX�dDdDkm`sxVZ]b	XfWmZ^`hgµX�dDdO\]Z^T(UCy�QSRVT

kYXfUOXfkN`cqDlmT�k0r[X�W�Z^`hgDlV� 47698�/1+	:�+./ #*<>=�4?-A@ABC#*DFEHGA6H+H2 ´$�c¯D´ 	 � '*<7+H!R+.- #(/1032 ´����D´.J k0T�rcTsX[\�W�ROX�W

W�RKTnT(\^Ts_�Wmk0`hg�W0Tsb�dvT�kYXfWmeVkmT�_�X[g�qvT�UVT(l�_�k�Z^qvT(U qÒ� £¤¥y ¦½Î y §Ò©S|+Z^W�R�W�RKT�gÒeDb"T�k�Zo_�X[\7_�`[t

T���_aZ^T(gÒW+kYX[gVpcZ]gVp	q}T(WÌ|�T�T(g ¶ y � X[gDU Þ y §"ij`ck.W�RKTnX[\^W�Z^WmeDUVT(l ´(¶c¶ K¥´sÞ[¶ ��b�yS�-W�Z]gO_�kmTsX[l0T(l

|.Z^WmR�W�RVT"Xf\^W�Z^W�eVUVTnX[l�W�RVT�_�`h\]\]Z]lmZ^`hgOXf\C\^`hlml0T(l�k0TsUVeO_�TÒy���g�WmRDZ]l�WmRVT(lmZ]ls{}|@T�|+Z]\]\�eDl0T�W�RVT

lmZ]b"dO\^T�XfdVdDkm`�xKZ]b	XfW�Z^`cgÛ`ciP£�¤¥y ¦ºÎ y¨§h©�ij`ck�W�RVT�ij`h\]\^`�|.Z]gVp�T(l0W�Z]b�XfWmT(ln`ci.W�RVT�T(\^Ts_�Wmkm`cg

WmT(b"d}T(k�XfW�eKkmThy

�7Z^pheVk0T Î y Î Ó QFT(b"dv`ck�X[\¥T(r[`h\]eVW�Z^`cg�`ci7WmRVT�T(\^T�_�W0k�Zo_ × T(\]U�X[gDU�X(rcT�kYXfpcT(U�T(\^Ts_�Wmkm`cg�WmT(b�t
dvT�kYX�W�eVk0T�_�`hb�dOeVWmT(U�ij`ck �hX[gCy ´�¶ T�rcT(gÒW.X�W.��¤�eD\]eDZ^W+\^`V_�XfWmZ^`hgCy
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�7Z^pheVk0T Î y Î lmRV`�|.l~X[g�TaxDXfb"dO\^T"`ci�WmRVT�W0Tsb�dv`ckYXf\NT(r[`h\]eVW�Z^`cg�`ci�WmRVT�T(\^Ts_�Wmk�Zo_ × T(\]U

_�`hb"dOeKWmT(U�q���W�RKTnÏF�«Ð b"`�UVT(\�XfW5��¤�X[\]eDZ^W.UVeVk�Z]gVp	WmRVT�lmeVqOl0Wm`[k�b�l+`cg �hX[gCy ´(¶ { ´����h±

X[\^`hgKp"|.Z^WmR�W�RKT�rfX[\]eKTsl�`ci�W�RVT�T(\^Ts_aW0km`hg�WmT(b"dvT�k�XfW�eVk0T~_�`hb"dDeVWmT(U�q���£¤vy ¦½Î y¨§Ò© y

7 8 9 10 11 12 13

0.2
0.4
0.6
0.8
1

1.2
1.4
1.6

A
,
d
B

Sondre Strom

7 8 9 10 11 12 13

0.5
1

1.5
2

2.5

A
,
d
B

Iqaluit

7 8 9 10 11 12 13

0.5
1

1.5
2

2.5
3

A
,
d
B

Gakona

UT < HOUR > < Jan. 10 , 1997 >

�7Z^pheVk0T Î y ± Ó QFT(b"d}`ckYX[\7T(r[`h\]eVW�Z^`cg�`ci@WmRVT"�&z��®X�qOl0`ckmdDWmZ^`hg�ij`ck&i  § ¯ y Þ Ð�z+�"`cqVt
l0T�kmrcT(U�UDeVkmZ]gVp �hX[g�eDXfkm� ´(¶ T�rcT(gÒW�XfW&W�RVT"WmRVkmT�T�\^`V_�XfW�Z^`cgDlP`[i�Z]gÒW0T�kmT(l0W ¦ lm`c\]Z]U�WmkYX[_aT(l ©
X[\^`hgKpS|.Z^W�R�_�`hb"dOeVW�XfW�Z^`cgDl»b	X[UKT�q��&_�`hgDlmZ]UVT�kmZ]gVp.X[gV`hb�X[\^`heDl»RKT�X�W�Z]gVp ¦ UV`cWmW0T(U&Wmk�Xc_�T(l�© y

�7Z^pheVk0T Î y ± l�RK`�|.l+WmRVT~b"TsX[lmeVk0T(U��&z��$XfqDlm`[kmdDWmZ^`hg ¦ l0`h\]Z]U�W0kYXc_�T�©�X[\^`hgVp"|.Z^W�R�W�RVT

b"`KUKTs\Kk0TslmeD\^WmlNWYXf��Z]gVp�Z]ghWm`�Xc_�_�`heDgÒW«W�RVT.X[gV`hb	Xf\^`heDl«T(\^Ts_�Wmkm`cg�RVTsXfWmZ]gVp ¦ UK`cWmW0TsUnWmk�Xc_�Tf© y

ª®RVT(g�X[gK`hb	X[\^`heVl�RVTsXfW�Z]gKpnZ]l�WYX��cT(g	Z]gÒWm`n_a`cgDlmZ]UVT�kYXfWmZ^`hg�WmRVT&X�pckmT�T(b"T(gÒWqvT�W�|@T(T(g�W�RVT

_�`hb"dOeKWmT(U��&z��ÙXfqOl0`ck0dDW�Z^`cg�X[gDU�`cqOl0T�kmrfXfWmZ^`hgDlSZ]b"dVkm`�rcT(lS_�`hgDlmZ]UVT�kYXfqD\^�Òy

Q�RVT�kmT�XfkmT�b	X[gÒ� ijTsXfWmeVkmT(l�`ci+W�RVT�b"`KUKTs\@WmROXfW"XfkmT�kmT(l0dv`hgDlmZ^qO\^T�ij`cknW�RKT�\]Z]b�Z^WmT(U

Xfpck0T�Tsb�TsghW.`[i�Z^W�l.k0TslmeD\^Wml.|.Z^WmR�W�RKT�`cqOl0T�kmrfXfWmZ^`hgDl�X[gDU�l0`hb�T~`ci«W�RVT(l0T�Xfk0TnX[l.ij`h\]\^`�|+l(y
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Ð�X[gÒ� `[i�WmRVT"`[qOl0T(k0rcT(U�UVT�WYX[Z]\]l5`ciW�RKT"`cqOl0T�kmrfXfWmZ^`hgDl({�lmeO_YR�Xfl�XfW �PXf�c`hgOX�X�W ¶�� Ó ´ ��K

´(¶ Ó § ¶ Ú5Q _�`heD\]U�qvT�dDkm`KUVeO_�TsU q�� X \^`K_(Xf\�Xfk�_c{F|.RDZo_YRÛ_�X[gDgV`[W~qvT�`cqVWYX[Z]gVT(U�q���W�RVT

Ð�z�� b"`KUVT(\«|.Z^W�R � ¶c¶ �Kb l0d}XfWmZoX[\«k0Tsl0`h\]eKW�Z^`hgCyn��g�W�RVT	ÏF�«Ð b"`�UVT(\NWmRVT"TsgKT(k0pc��`ci

dDk0T�_aZ^dOZ^W�XfW�Z]gKp�T(\^Ts_aW0km`hgVl�UV`�T(l�gK`cW�T�xV_aT�T(U Þ[¶ �cT���{�|.RVZo_ R�_a`[kmkmT(l0dv`hgVUDl�Wm`�W�RVT�d}Tsg�t

T�Wmk�XfW�Z^`hgÛX[\^W�Z^WmeDUVT�Z]gÛTaxD_�T(lml~`ci � � �Kb�y�Q�R�eDl�W�RVT�b"`KUKTs\@gVT�ph\^Ts_�W�l~WmRVT�_ RDX[gVpcT(l�Z]g

XfqOl0`ck0dDW�Z^`cgÛ|+RDZo_YRÛ`V_�_aeVk�Z]gÛWmRVT�Z^`hgV`hl0dORVT�k0T�qvT(\^`�| � � �Kb�y�QSRDZ]lnb	Xs��\^T�XfUÛW0`�X[g

eDgDUKT(k0T(lmWmZ]b	XfW0TP`[iFW�RKT&W0`cWYX[\�XfqOl0`ck0dDW�Z^`hg»{KX[lSZ]l�lmT�T(g�Z]g�W�RVTPWm`cd�WÌ|�`nd}X[gVT(\]l�`[i7�7Z^pheVk0T

§�_�`ckmk0Tsl0dv`cgDUDZ]gVp�Wm`�W�RVT+RDZ^phRVT�k\oXfWmZ^W�eDUVT+l0W�XfW�Z^`hgVlsy �PeKk�Z]gVp�WmRVT.\^`cgVp�dvT�k�Z^`KU"`[i�l0Wmk0`hgVp

l0`heVWmRÒ|SXfkmU��ÌÐ���{[|.RVZo_ R"Z]lNW�RVT�_�X[l0T+ij`ck�W�RVT+WmZ]b"T+Z]gÒWmT�k0r[Xf\V`ci¥Z]gÒWmT�kmT(l0WN`hg �hX[g�eDXfkm� ´�¶ {

kmTsX[\]Z]l0WmZo_&kmZ]gVp�_aeVk0kmT(gÒW5b"`�UVT(\F|.RDZo_YR�Z]l5XfqOl0T(gÒW5Z]g�ph\^`[q}X[\�Ð�z�� b"`KUVT(\FqvTs_�`hb"T(l�Z]b�t

dv`ck0WYX[ghWsy�QSRKT�XfqDlmT(gO_�TP`ciFk�Z]gVp"_aeVkmk0T(gÒWSb"`KUKTs\»X[\]l0`"X[_(_�`heVgÒW�l�ij`ck�W�RVT�eVgDUVT�kmT(l0W�Z]b	X�WmT

`ciW�RKT"Wm`[WYX[\«XfqOl0`ckmdVW�Z^`hgCy�w5\]l0`�lm`cb"T"b"Z]l�b�XfWY_YR�Z]g�W�RVT�WmZ]b�Z]gVp�qvT�W�|�T�T(g�WmRVT"b"`KUKTs\

X[gDU�`cqOl0T�kmrfXfWmZ^`hgDl�XfkmT&XfdDdOXfkmT(gÒW({ÒTsl0dvTs_aZoX[\]\^��ij`ck�WmRVTP\^`�|=\oXfW�Z^WmeDUVT��&Xf�c`hgDXn_�X[l0TÒy«QSRVT

l0d}XfWmZoX[\vkmT(l0`h\]eVWmZ^`hg�`ci � ¶c¶�³ � ¶c¶ �Kb�Z]g�W�RKT�b"`�UVT(\»Z]l@Ts¤ÒeDZ^rfX[\^T(gÒW�W0`�X�WmT(b"dv`ck�X[\vkmT(l>t

`h\]eVWmZ^`hg�`[i ´ � b�Z]g�UDeVT�Wm`"W�RVT&km`cW�XfW�Z^`hg�`ci�W�RVT�£�XfkmWmRC{DX[gDU�WmR�eDl.X�b�Z]lmb	XfWY_YR�`ci�W�RVZ]l

b	XfpcgDZ^W�eDUKT�Z]l�Z]gDRVT�k0TsghW�Z]gµWmRVT�b�`KUVT(\-y�ª®RVZ]\^T	W�RVT�Xfpck0T�Tsb�TsghW�qvT�W�|@T(T(g W�RKT�b"`KUKTs\

kmT(lmeD\^Wml�X[gDUn`cqDlmT�k0r[X�W�Z^`hgDlNXfkmTSgK`cW�RDZ^phR�T(gV`heVpcRnWm`&qvTSeDl0T�i eD\]\^��¤ÒeOX[gÒWmZ × T(U�Z]gnW0T(kmb�l«`ci

_�`ckmk0T(\oXfW�Z^`hg�_a`ÒT �	_�Z^T(gÒWml({KZ^W�qDkmZ]gVphl�`heKW+gVT�|�ijTsXfWmeVkmT(l�l�eD_ R�X[l�WmRVT�k0`h\^TP`ci7X[gV`hb	Xf\^`heDl

T(\^Ts_aW0km`hg�RVTsXfW�Z]gKp}y
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��gÖdDkmT(l0T(gÒW�l0W�eVUV�Ù|�T�ROX(rcT ij`V_aeDl0T(U$`hg _a`cb"d}XfkmZ]gVpµWmRVT W�Z]b"T RDZ]l0W0`ckm��`ciPW�RVT dvT�k0t

W�eKkmqvT(U�RV`[k�Z^��`hgÒW�X[\-{ÒWm`cW�X[\»X[gDU � _a`cb"dv`hgVT(gÒW�`ci�WmRVT�b�XfphgVT�W�Zo_ × T(\]U�_�`hb�dOeVWmT(U�eDlmZ]gVp

`heVkSb"`KUKTs\-{ÒWm`�WmRVT�UOXfW�X�ijkm`hb�b	X�phgVT�Wm`hb�T(W0T�k�l�XfW�ij`heKkSRDZ^phR�\oXfWmZ^W�eDUKT&l0WYXfWmZ^`hgDl(Ó �h`hgKt

UVk0Tsl0W0km`hb�{V��¤KX[\]eDZ^W({ � XfgV�KZ]g���gD\^T�W�X[gVU��&Xf�c`cgOXDy
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�7Z^pheVk0T Î y ¯ Ó QSZ]b"T�RVZ]lmW0`ckm�µ`ci.dDk0T�_aZ^dOZ^W�XfW�Z]gKp�Ts\^Ts_�Wmk0`hg T(gVT�k0pc��X[l�l�Z]b�eD\oXfWmT(UÛk�Z^phRÒW
Xfqv`�rcT.W�RKT.ij`heVk@l0W�XfW�Z^`hgVlsy7QSRVT�RV`ckmZ^��`hgÒWYXf\}X�xKZ]l�Z]l�Ú5Q ¦ z.`heVk�l�Z]gD_aT �hX[g»y ´(¶ W�RC{ ´����h± ©�y

w.dDdO\^�KZ]gVp W�RVT b�`KUVT(\.UVT�rcT(\^`cdvT(U$Z]gÖw�dVdvT(gDUDZuxÖ¡P{�|@T�_(Xf\o_�eV\oXfWmT�WmRVT b	XfpcgVT�W�Zo_

× T(\]U�d}T(k0W�eVk0q}XfWmZ^`hgDl+XfW�WmRVT&ij`heVkSb	XfpcgVT�Wm`hb"T�W0T(k�lmZ^WmT(l(y��7Z^pheVk0T Î y ¯ l�RK`�|.l�WmRVT&T(gVT�kmpc�

`ciFdDk0T�_aZ^dOZ^W�XfW�Z]gKpnT(\^T�_�W0km`hg�X[lSlmZ]bneD\oXfW0T(U�ijk0`hbAWmRVT&ph\^`cqOX[\»Ð�z��Æb"`KUKTs\»XfWSlmZ^WmT(l�k�Z^phRÒW
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Xfqv`�rcT~WmRVT~ij`heVk�\^`V_�XfWmZ^`hgDlS|�T�XfkmT�Z]ghWmT�kmT(l0WmT(UCy�Q�RVT~dDk0T�_aZ^dOZ^W�XfW�Z]gKp�T(\^T�_�W0km`hg�T(gVT�kmp[��Z]l

\^T(lml5WmROX[g Þ[¶ �cT��ny¥QSRVTnWmZ]b"TnZ]gÒWmT�k0r[Xf\F|.RVT(g�WmRVT�Z]gO_�kmTsX[l0T�Z]g�dDk0Ts_�Z^dDZ^WYXfWmZ]gVp�T(\^Ts_�Wmkm`cg

T(gVT�kmpc��Z]l5`[qOl0T(k0rcT(U�Z]l�|�T(\]\7_a`[kmkmT(\oXfW0T(U�Wm`�W�RVTnd}T(kmZ^`KU |.RVT(g W�RVT�l0`h\oX�k�|.Z]gDU�UVT(gDlmZ^W��

dOeD\]l0T�`V_�_aeVk�l(y Q�RVT�UKT(kmZ^rcT(U dvT(gVT�Wmk�XfW�Z^`hg X[\^WmZ^W�eDUVT�Xfqv`�rcT W�RVT�ij`heKk�\^`V_�XfW�Z^`cgDl�Z]l
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�7Z^pheVk0T Î y � Ó Q�Z]b"T�RDZ]l0W0`ckm��`cidvT(gVT�Wmk�XfW�Z^`hg�Xf\^W�Z^W�eVUVT"X[lPlmZ]bneD\oXfW0TsU�k�Z^phRÒW&Xfqv`�rcT�W�RVT
ij`heVk+l0W�XfW�Z^`hgVlsy�Q�RVT�RV`ckmZ^�(`cgÒWYX[\»X�xKZ]lSZ]l�Ú�Q ¦ z.`heVk+lmZ]gO_�T��hX[gCy ´(¶ WmRC{ ´����h± ©�y

dDk0Tsl0T(gÒW0TsU�Z]g��7Z^pheVk0T Î y � y �5eVk�Z]gKp.W�RVT�¤�eDZ^T�WFWmZ]b"Th{sWmRVT�dvT(gVT�W0kYXfWmZ^`hg~X[\^WmZ^W�eDUVTZ]l�Xfkm`heVgDU

´ § ¶ �KbÑXfgDU ij`ck.W�RVTnXc_�W�Z^rcT�W�Z]b�T�Z]gÒW0T�kmrfX[\-{DW�RVT~dvT(gVT�Wmk�XfW�Z^`hg X[\^W�Z^WmeDUVT~Z]l5Xfkm`ceDgDU ´(¶c¶

�Kb�y

�7Z^pheVk0T(l Î y ´(¶ t Î y ´ §�lmRV`�| WmRVT�_�`hb"dOXfk�Z]l0`hgDlP`ci@W�RKT�b	X�phgDZ^W�eVUVT"`ci@W�RVT�RV`ck�Z^��`hghWYX[\

_�`hb"dv`cgVT(gÒW ¦ � Å Ç�� ��Ç © {�Wm`[WYX[\ ¦�� Å Ç����	Ç��	��Ç ©�XfgDU � _�`hb"d}`hgVT(gÒW�dvT�kmWmeVkmq}TsU

´��Ò±



�7Z^pheVk0T Î y ´(¶ Ó �@`hb"dOXfk�Z]l0`hg `ciW�RVT"RK`ck�Z^��`hgÒW�X[\-{vW0`cWYXf\NX[gDU � _a`cb"dv`hgVT(gÒWPdvT�kmWmeVkmq}TsU
b	XfpcgVT�W�Zo_ × T(\]U qvT�WÌ|�T�T(g l�Z]b�eD\oXfW�Z^`cgDl�X[gVU `cqOl0T�kmrfXfWmZ^`hgDl�ij`[k �Ò`hgDUKkmT �ÒW0km`hb�y QSRVT
qO\oXc_��µ_aeVk0rcT�Z]l�ijk0`hb `cqDlmT�k0r[X�W�Z^`hg 	 WmRVT�k0T(U UV`[WmWmT(U�_aeVk0rcT�Z]l~ijkm`hb lmZ]bneD\oXfWmZ^`hg |+Z^W�R
_aeVkmk0T(gÒW�lmRVT�T(W�RVT(Z^phRÒW>t�UVT�dvT(gDUVT(gÒW�b"`KUKTs\¥X[gDU	W�RVT5qO\]eVT5UV`cW0WmT(U�_aeVkmr[TPZ]l@ijk0`hb lmZ]bneD\oX�t
W�Z^`cg�|+Z^W�R × xKT(U�RVT(Z^phRÒW+b"`�UVT(\-y

b	XfpcgVT�W�Zo_ × T(\]UÛX[\]\Z]gµgOQ qvT�W�|@T�Tsg�`cqOl0T�kmrfXfWmZ^`hgDl~X[gDUµlmZ]bneD\oXfWmZ^`hgDl�ij`ck~UDZ � T�kmT(gÒW~\^`[t

_�XfW�Z^`cgDl(y���g�TsXc_YR�`ci«WmRVT(lmT × pheVkmT(l+|�T~lmRV`�| WmRVT~WmZ]b"T~RDZ]l0W0`ckm��`ci7W�RVT�b�XfphgVT�Wm`cb"T�WmT�k

UOXfW�X ¦ qD\oXc_��O©�{�W�RVT�g�eDb�T(kmZo_�X[\]\^��_�`hb"dOeVW0T(U�UOXfW�X�|.Z^WmRV`heVW&W�RVT�WmZ]b"Tat-rfXfkm�KZ]gKp�RVT(Z^phRÒW0t

UVT�dvT(gDUVT(gO_�T.`civW�RVT.T(\^Ts_�Wmk0`���T�W_�eKkmkmT(gÒW ¦ qO\]eKT�UK`cWmW0TsU"\]Z]gVT�©«X[gDU"W�RVT�gÒeDb"T�k�Zo_�X[\]\^�n_�`hb�t

dOeVW0T(U�UOXfW�X�|+Z^W�R�W�RKT�RVT(Z^phRÒW>t�UVT�dvT(gDUVT(gO_�T�Z]gD_�\]eVUVT(U ¦ kmT(U�UV`[WmWmT(U�\]Z]gVT�©�yNQSRKT�`[k�Z^phZ]gOXf\

lmZ]bneD\oXfW0T(U�kmT(lmeD\^W�l.ij`ck��&Xf�c`cgOX	\oXfpcpcT(U�qvT(RDZ]gDU W�RKTn`[qOl0T(k0rfXfW�Z^`hgVl.ij`ckPXfqv`heKW ´ � b�Z]gKt

eVW0Tsl(y�ª T�l0TsXfk�_ RKTsU�Z]gDlmZ]UVT�W�RKTM� ¶c¶ ��b�xF� ¶c¶ �Kb pckmZ]U _�T(\]\X[gDUµ�7Z^pheVk0T Î y ´ §�dDk0Tsl0T(gÒWml

W�RKT�_a\^`hl0T(l0W+b�XfWY_YRCy

Q�RVT�`�rcT�kYX[\]\b	X�phgDZ^W�eVUVT�`ci+_�`hb"dOeKWmT(U b�XfphgVT�W�Zo_ × Ts\]UVlnZ]l~Z]gµkmTsX[l0`hgDXfqO\^T�X�pckmT�Tat

´��c¯



�«Z^pceVkmT Î y ´[´ Ó ��Z]b"Z]\oXfk+_�`hb"d}X�k�Z]l0`hg�Xfl.Z]g��7Z^pheVk0T ± y Î ij`ck.��¤ÒeD\]eDZ^Wsy

b"T(gÒW|.Z^WmR	b�XfphgVT�Wm`cb"T�WmT�kUOXfW�X�ij`ckqv`cW�R	RK`ck�Z^��`hgÒW�X[\OX[gDU�Wm`[WYX[\DdvT�k0W�eVk0qvT(U�b	XfpcgVT�W�Zo_

× T(\]UCy��D`[k �h`hgDUVk0Tsl0W0km`hb�{���¤�eOX[\]eDZ^W&X[gVU � X[gK�KZ]g���gV\^T(W({¥W�RKT�_�`hb"dOXfk�Z]l0`hgDl5lmRV`�| pc`Ò`KU

Xfpck0T�Tsb�TsghWP|.Z^WmR�`[qOl0T(k0rfXfW�Z^`hgVlPij`ck&q}`cW�R�RK`ck�Z^��`hgÒW�X[\NXfgDU�Wm`[WYX[\«d}T(k0W�eVk0qvT(U�b	XfpcgVT�W�Zo_

× T(\]UCyNQSRVT&b	XfpcgVT�W�Zo_ × Ts\]U�d}T(k0W�eVk0q}XfWmZ^`hgDl�UDeKT&W0`�WmRVT&WÌ|�`�l0`h\oX�k�|.Z]gVU�UVT(gDlmZ^W���dOeV\]lmT(l

|.RVZo_ R�`V_�_aeVkmk0TsU�qvT�W�|@T(T(g ± Ó ¶c¶ Ú5Q XfgDU � Ó ¶[¶ Ú5Q XfgDUÛXfkm`heVgDU ´c´ Ó ¶c¶ Ú5Q Xfk0T�_�XfdVt

W�eKkmT(U�XfW5W�RVT(l0TnWmRVkmT�T�lmZ^WmT(lPX[gDU�X�pckmT�T�|@T(\]\�|+Z^W�R `cqOl0T�kmrfXfW�Z^`cgDl(yP¡�eVWPWmRVT"_(Xf\o_�eV\oXfWmT(U

b	XfpcgDZ^W�eDUKT�Z]l~l�b�X[\]\^T�k�ij`ck�W�RVT(l0T�dvT�k0W�eVk0q}XfW�Z^`cgDl({7T(l0dvTs_aZoX[\]\^��Xfkm`heVgDU ´c´ Ó ¶c¶ Ú�Q�y»ªµT

l0dvTs_aeD\oXfWmT�W�RDXfWs{�UDeVT�Wm`�WmRVT�\oXc_�� `ci+kmTsX[\]Z]l0W�Zo_�kmZ]gVp[tÌ_aeVkmk0T(gÒWnb"`KUVT(\�Z]g ph\^`[q}X[\�Ð�z��

_�`KUVTh{¥W�RVTnkmT�phZ^`hg Þ _aeVk0kmT(gÒW&Z]lPgV`cWP|�T(\]\7UVT�rcT(\^`cd}TsU�Z]g�WmRVT"b"`KUKTs\-y�QSR�eDl({¥W�RVT"b�`KUKt

T(\^T(U p[km`heDgVU�b	XfphgKT(WmZo_ × Ts\]U�dvT�k0W�eVk0q}XfW�Z^`cgDl5Z]lmg � WP\oXfk0pcThy.��g `cWmRVT�k�|�`ckmUDl({}W�RVT�UDZ^kmTs_�W

´����



�7Z^pheVkmT Î y ´sÞ Ó �ÒZ]b�Z]\oXfk+_�`hb"dOXfk�Z]l0`hg�X[l+Z]g��7Z^pheKkmT ± y Î ij`[k � X[gK�KZ]g���gV�K\^T�Wsy

T � Ts_�W�l�`ciSW�RKT�UKTsgVl�Z^WÌ��dOeD\]l0T�Z]gµWmRVT�lm`c\oXfk~|.Z]gDU `hgÛWmRVT�b	XfphgKT(W0`hl0dORVT�kmT�Z]l~WmRVT�T(gKt

ROX[gD_aT(b"T(gÒW+`ci«W�RVT~UOXs��l�Z]UKT~k0T�_�`hgVgVTs_aWmZ^`hgC{VW�RVT�_�`hb"dDk0TslmlmZ^`hg�`ci«W�RVT�b�XfphgVT�Wm`clmdDRVT�kmT

X[gDU�W�RVT�lmeVqOl0T(¤�eVT(gÒWPT(gDRDX[gO_�T(b"T(gÒW5`ciW�RVTnWYX[Z]\7\^`[qvTnkmTs_�`hgDgKT�_�WmZ^`hgCy&w�\]\�`ciW�RVT(l0TnT(i t

ijTs_�W�l�_�`hgÒWmkmZ^qOeVW0T.W0`~T(gDRDX[gO_�T.W�RKT × T(\]U	X[\]Z^phgVT(U�_aeVkmk0T(gÒW|.RDZo_YR"ijT�T(UDl�Z]gÒW0`~Z^`hgV`clmdDRVT�kmThy

QSRVZ]l&Z]lPlmZ]bneV\oXfWmT(U q���WmRVTnph\^`cq}X[\7Ð�z�� b"`KUVT(\-y&QSRVTnkmT�phZ^`hg Þ _�eKkmkmT(gÒWPZ]l5TaxKdvTs_�WmT(U

Wm`�qvTnT(gDROX[gO_�T(U�X[gDU qvT"_a\^`hl0TsU�|.Z^W�R k�Z]gKp�_aeVk0kmT(gÒWPZ]g�WmRVT�b	X�phgVT�Wm`hl0dORKT(k0Thy&¡�eKWs{¥Z]g

ph\^`cqOX[\NÐ�z��Ab"`�UVT(\-{�W�RVT"k�Z]gKp[tÌ_aeVkmk0TsghW�Z]l�gV`cW�Z]gD_�\]eVUVT(U XfgDU�k0T�phZ^`hg Þ _aeVk0kmT(gÒW�Z]lmg � W

i eD\]\^�$UKT(r[Ts\^`[dvT(UCyÆQ�RVT�kmT�ij`ck0TÒ{�WmRVT�b"`�UVT(\^TsUÖWm`[WYX[\.Z^`hgV`hl0dORKT(kmZo_ _aeVk0kmT(gÒW�Z]lmg � W�\oXfk0pcT

T(gV`heVpcR�Wm`"dDk0`KUDeO_�T�WmRVT�`cqOl0T�kmrcT(U�b	XfphgVZ^W�eDUVT&`ci�W�RVT�dvT�kmWmeVkmqOXfW�Z^`hgVlsy

�V`ckSW�RVT � _�`hb"dv`hgKTsghWs{KWmRVT�b"`KUVT(\C_(Xfg�`cgD\^��_(X�dDW�eVk0T�WmRVT~XsrcT�kYXfp[T&W0kmT(gDU�`ci�rfXfk�Zut

Þ[¶c¶



�7Z^pheVk0T Î y ´ §DÓ ��Z]b�Z]\oX�k+_�`hb"d}XfkmZ]l0`hg�X[lSZ]g��7Z^pheVk0T ± y Î ij`ck��&Xf�c`cgOXDy

XfWmZ^`hg�ij`ck��h`hgDUVk0Tsl0W0km`hb�{v��¤�eOXf\]eDZ^WPXfgDU � X[gV�KZ]g���gD\^T�Wsy.QSRKTnlmZ]bneD\oXfW0T(U � _�`hb"d}`hgVT(gÒW

b�Z]lml0T(l7W�RKT�rfXfk�ZoXfWmZ^`hgDl7lmRV`�|+g�Z]g~W�RVT�`[qOl0T(k0rfXfW�Z^`hg~ij`ck7W�RVT�WmZ]b"T�Z]gÒW0T�kmrfX[\Òijkm`hb ± Ó ¶c¶ Ú�Q

Wm` � Ó ¶[¶ Ú�Q�yC�-W~_�XfdDWmeVkmT(l�l0`hb"T�lmZ^phgDXfW�eVk0T(l&`ci@WmRVT�rfXfk�ZoX�W�Z^`hg�WmROXfW�`V_�_aeVkmk0TsU�Xfkm`heVgDU

´c´ Ó ¶c¶ Ú5Q�y[QSRVT�_�`hb"d}X�k�Z]l0`hgnij`ck � _�`hb�dv`hgVT(gÒW�b	XfphgKT(WmZo_ × Ts\]U"UV`ÒTslmg � W�l0T�T(b W0`�q}T�X[l

pc`�`�U"X[l7WmROXfW«ij`[k � Å Ç � � Ç X[gDU � Å Ç � � Ç �	� Ç y«Q�RDZ]l«Z]l7qvTs_(XfeDl0T�W�RVTS_(Xf\o_�eV\oXfW�Z^`hg

`ci@WmRVT � _�`hb"dv`cgVT(gÒW&`ci@W�RKT	b	XfphgKT(WmZo_ × T(\]U Z]l�X � Ts_�WmT(U�b"`ckmT"q�� W�RVT	\]Z]b"Z^WmT(U�k0Tsl0`[t

\]eVWmZ^`hg�`[iW�RKT"Z^`hgV`hl0dORVT�k0T�b"`KUVT(\�W�ROX[g�W�RVT�RV`ckmZ^��`hgÒWYXf\«_�`hb"d}`hgVT(gÒWP`ci�W�RVT�b	XfpcgVT�W�Zo_

× T(\]UCy���g�`heKk�_�X[\o_aeD\oXfW�Z^`cgC{}W�RVT�_aeVk0kmT(gÒW&Z]g�WmRVTn`�rcT�k�RVTsX[U pckmZ]U�_aT(\]\�dDk0`KUDeO_�T(l&b	X[Z]gV\^�

RV`ckmZ^��`hgÒWYXf\¥b	X�phgVT�W�Zo_ × Ts\]U�d}T(k0W�eVk0q}XfWmZ^`hgDl(y�QSRVT � _�`hb"dv`hgKTsghW�`ciFW�RVT&b	XfpcgVT�W�Zo_ × T(\]U

Z]lSdVkm`KUDeD_aT(U�q���WmRVT�Z^`hgV`hl0dORVT�kmZo_&_�eKkmkmT(gÒWml+Z]g�W�RVT�pckmZ]U�_aT(\]\]l�|+RDZo_YR�X�kmT�i eKkmW�RKT(k.Xs|SX(�

Þ[¶D´



ijkm`cbÑW�RVT�pck0`heDgDU�l0WYX�W�Z^`hgCyPª®Z^W�R�_aeVkmk0TsghW&k0Tsl0`h\]eKW�Z^`hg `cipck�Z]U�lmZ^�(T � ¶c¶ �Kb x � ¶[¶ �Kb�{

X[lmlmeDb�Z]gVp�eDgDZ^ij`ckmb _aeVk0kmT(gÒW�Z]gÙWmRVT�`�rcT�k�RVTsX[U pck�Z]UÙlmb"`�`cWmRVT(l"W�RVT _aeVkmk0T(gÒW	X[gDUÙTax�t

_a\]eDUVT(lPXfgÒ��\^`V_�X[\]Z^��T(U�ijTsXfWmeVkmT~|.RDZo_YR b	Xs��_�`hgÒW0k�Z^qOeKWmT~Wm`�WmRVT�dvT�kmW�eKkmq}XfWmZ^`hg `ciNW�RKT �

_�`hb"dv`cgVT(gÒWS`ci�W�RVT�b	XfpcgVT�W�Zo_ × T(\]UCy

Q�RVT�kmT@X�kmT × gVT�lmW0k�eO_�WmeVkmT(lC`[iKUDeVk�XfW�Z^`hg ´(¶ t ´ � b�Z]gÒeVWmT(lCZ]g&W�RVT�b	X�phgVT�Wm`hb�T(W0T�kCUDXfWYXDy

QSRKTsl0TlmdDZ^�cT(lFXfkmT�`ci�\oXfkmpcT�b	XfpcgDZ^W�eDUKTÒy �P\^`cq}X[\cÐ�z���lmZ]bneV\oXfW�Z^`hgPZ]lCeDgOX�qO\^TW0`5_�XfdVW�eVk0T

W�RKTsl0T&ijT�X�W�eVk0Tsl(y�ªµT�l0dvTs_�eV\oXfWmT&WmROXfWSW�RKT(��_�`heD\]U�qvT�dDk0`KUDeO_�T(U�q���\^`V_�X[\»X[eKkm`ck�X[\»XfkY_al({

|.RVZo_ R�Xfk0T&gV`cW�dVkmT(l0TsghWSZ]g�WmRVT&ph\^`cqOX[\�Ð�z�� Z^`hgV`hl0dORKT(kmZo_�b"`KUVT(\-yN¡@T(l�Z]UKTsl@W�RDZ]l({Kl0`hb�T

b�Z]lmb	XfW�_YR�Z]g�WmRVT"W�Z]b�Z]gKp�qvT�W�|@T�Tsg�WmRVT�b"`�UVT(\X[gVU�`cqOl0T�kmrfXfWmZ^`hgDl&Z]l�X�dDd}Xfk0TsghWsynQSRVT

Xfpck0T�Tsb�TsghW&Z]lPdv`�`ck&ij`[k �&X��c`hgOX�|+RDZo_YR�Z]l&\^`K_(X�WmT(U�XfW�X�\^`�| �KÐ \oXfWmZ^W�eDUKT ¦ Ý Î §Dy ´sÞ © y

QSRKTn`cqOl0T�kmrcT(U \oXfk0pcT~dvT�kmWmeVkmq}X�W�Z^`hgDl�`V_�_aeVk0k�Z]gVp�X�km`heDgVU ´c´ Ó ¶c¶ Ú5QÆZ]l�W0`cWYXf\]\^��b�Z]lml0T(UCy

�-WS_�`heV\]U�q}TPdVkm`KUDeD_aT(U�qÒ�	\^`V_�X[\vX[eVk0`ckYX[\vXfkY_[y �5eVk�_(Xf\o_�eV\oXfW�Z^`hgVl�lmRV`�|®X~dvT�kmWmeVkmq}X�W�Z^`hg

`V_�_aeVkmkmZ]gVpÛXfk0`heDgDU ´c´ Ó�� ¶ Ú5Q&y�Q�RDZ]l	Z]l"W�RVT l�Z]b�eD\oXfWmT(U$_�`hgVlmT(¤�eKTsgD_aT�`[iPWmRVT l0Ts_a`cgDU

l0`h\oXfk�|.Z]gDU�UVT(gDlmZ^W���dOeV\]lmThy �&Xf�[`hgOX�Z]l+gVTsXfkSW�RVT�\^`�|@T�kSqv`ceDgDUOXfk0��`[i7W�RVT�Z^`hgV`clmdDRVT�k�Zo_

b"`KUKTs\»X[gVU�W�RKT�gV`hgKt�eDgVZ^ij`ck�b pck�Z]U�lmZ^��T&Z]l�\oXfkmp[T(kS_�`hb"dOXfkmT(U�Wm`�WmROXfW+X�W+RDZ^pcR�\oXfW�Z^WmeDUVT

¦ l0T�T��«Z^pceVkmT�¡Py Þ ©�y�Q�R�eDl({KW�RKT&kmT(UDeO_�T(U�k0Tsl0`h\]eKW�Z^`hg�X[gDU�qv`heVgDUOXfk0��_�`hgDUDZ^WmZ^`hg�\^TsX[UDl�Wm`

|�`[k�l0T(gDZ]gVp"WmRVT~_�`hb"d}XfkmZ]l0`hg�qvT�WÌ|�T�T(g�WmRVT�`cqOl0T�kmrcT(U�X[gDU�W�RKT�_�X[\o_aeD\oX�WmT(U�UOXfW�XDy

z+`�|�T�rcT�k�Z]g�l0dOZ^W0TP`ciCW�RVT(l0T�\]Z]b"Z^WYXfWmZ^`hgDl({hW�RKT�b"`�UVT(\�UV`�T(l�k0T�Xflm`cgOXfqO\^��|@T(\]\¥Z]g�dDkmTat

UDZo_�W�Z]gKp"W�RKT�d}T(k0W�eVk0q}XfWmZ^`hgDlS`ci�W�RVT�pck0`heDgDU�b�XfphgVT�W�Zo_ × Ts\]U»y

��g�`ckmUVT�k�Wm`�_�`hb�d}XfkmT�W�RKT�dvT�kmij`[k�b	X[gD_aT(l+`ciNWmRVTnb"`�UVT(\�Z]gO_a\]eDUDZ]gVp�RKTsZ^pcRÒW5UKT(d}Tsg�t

UVT(gO_�T�`ci+W�RKT�_�eKkmkmT(gÒWn\oXs�cT�k�W0`�W�RVT�b"`�UVT(\�|+Z^W�R�X × xKT(UÙ_aeVk0kmT(gÒW�lmRVT�T�W"RKTsZ^pcRÒWs{«|@T
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UVT × gVT"W�RVT�k0`�`cW�b"TsX[g�lm¤�eOXfk0T"T(k0km`ck ¦ � y ÐÛy �¥y £.y ©PX[l&W�RVT�T�k0km`ck�b"TsX[lmeVk0T"`ci@`heVk&dDkmTat

UDZo_�W�Z^`cgCy

 ° Ä ° � ° T °Ò � � ¦������
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z.T�k0TÒ{�� Z]lNWmRVTS`hgVTS`ci}WmRVT._�`hb"dv`hgKTsghW�l«`ci}W�RVTSpck0`heDgDU�b	XfphgKT(WmZo_ × T(\]UndvT�kmWmeVkmqOXfW�Z^`hgVlsy
Ý Z]lPW�RKT�UOXfW�X�dv`cZ]gÒW�l&Z]g�W�RKT�Z]gÒW0T(k0rfX[\7ijk0`hb Î Ó ¶c¶ Ú5Q Wm` ´ §DÓ ¶c¶ Ú5Q `cg �hXfg�eOXfk0� ´�¶ {

´����h± ySQSRVT~k0T(l�eV\^W�Z]gVp	T�kmk0`ck.kYXfWmZ^`	qvT�WÌ|�T�T(g�W�RKTsl0T~WÌ|�`�b�`KUVT(\]l�Z]l.W�XfqOeD\oX�WmT(U�Z]g�Q7XfqO\^T

Î y Þ y

£�kmk0`ck � XfW�Z^`�ij`ck

�5k0`heDgDU��ÒW�XfW�Z^`hg � Å Ç�� ��Ç � Å Ç�� �	Ç�����Ç �

�Ò`hgVUVkmT �hWmkm`cb ¶ y ¯c¯ ¶ y ¯ Î ¶ y ���

� X[gV�KZ]g���gD\^T�W ´ y ¶hÞ ¶ y �h± ¶ y ���

��¤KX[\]eDZ^W ¶ y ¯ � ¶ y ¯ § ´ y ¶c¶

�&Xf�[`hgOX ¶ y � � ¶ y �h± ´ y ¶ �

Q7XfqO\^T Î y Þ Ó � `�`[W�Ð�TsX[g���¤�eOX�kmT.£�k0km`ck ¦ � y ÐÛy �¥y £.y ©�k�XfW�Z^`PqvT�W�|@T�Tsg�RKTsZ^pcRÒW0t�UVT�dvT(gDUKTsghW
b"`KUKTs\ÒX[gDU × x�TsU�t�RVT(Z^phRÒW�b"`KUVT(\cij`ck � Å Ç ��� Ç { � Å Ç � � Ç �	� Ç X[gDU � _�`hb�dv`hgVT(gÒWml
`ci�W�RVT�pck0`heDgDU�b	XfphgVT�WmZo_ × T(\]U�dvT�kmWmeVkmq}X�W�Z^`hgDl(y

�V`ck �h`hgDUVk0T��ÒW0km`hb X[gDUÙ��¤KXf\]eDZ^Ws{NW�RKT�Z]gO_a\]eDlmZ^`hgÛ`ci.W�RVT�RVT(Z^phRÒW�UVT�dvT(gDUKTsgD_aT�Z]b�t

dDk0`�rcT(lPWmRVT	_�`hb�d}Xfk�Z]l0`hg�|+Z^W�R�W�RVT�pck0`heDgDU�UOX�WYX�ij`[k�RV`[k�Z^��`hgÒW�X[\NX[gVU�W0`cWYXf\«b	XfpcgVT�W�Zo_

× T(\]UCy�Q�RVT�T(k0km`ck�kYX�W�Z^`�Z]l�kmT(UDeO_�T(Uµq���b"`ckmT	W�ROXfg ´(¶ d}T(k�_�TsghWsy��D`[k � _a`cb"dv`hgVT(gÒW({

Z]gO_a\]eDUDZ]gKp"RVT(Z^phRhWSUKT(d}TsgVUVT(gO_�T�UV`�T(lmg � WSZ]b"dDk0`�rcT5W�RKT&dDk0T(UDZo_�W�Z^`hgCy«��g�`heVk+_�X[\o_aeD\oXfWmZ^`hgC{

W�RKT � _a`cb"dv`hgVT(gÒW�`[iNW�RVT�pck0`heDgDU b	XfphgVT�WmZo_ × T(\]U�dvT�kmWmeVkmqOXfW�Z^`hg Z]l.dDk0`KUDeO_�T(U q���W�RVT
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pckmZ]UDl�|.RDZo_YR®Xfk0T�gV`cW�k�Z^pcRÒW�X�qv`�rcT�WmRVT�l0WYX�W�Z^`hg=X[gDU W�RVT(l0T�p[k�Z]UDl��@UDZ]l0WYX[gD_aT�W0`�W�RVT

pck0`heDgDU�lmW�XfW�Z^`cg�Z]l�\^T(l�lSX � Ts_aW0T(U�q��	W�RVT�_aeVk0kmT(gÒWSlmRVT�T�WSRVT(Z^phRÒWsyN�D`[k � XfgV�KZ]g���gD\^T�Ws{�|@T

gV`cW0T�WmROXfW�W�RKT�dv`�`[k5dvT�kmij`[k�b	X[gD_aT�`ciNW�RVT�RVT(Z^phRÒW>t�UVT�dvT(gDUVT(gÒW5b"`KUKTs\Fb	X[Z]gD\^��XfdVdvTsXfk�l

XfijW0T(k ´c´ Ó § ¶ Ú�Q�y»¡�eKW�gVT(Z^W�RKT(kP`ci�WmRVT�b�`KUVT(\]l�_�`hb"d}Xfk0T(lP|@Ts\]\�|.Z^WmR�`[qOl0T(k0rfXfW�Z^`hgVl�Xfi t

WmT�k ´c´ Ó¨§ ¶ Ú5Q&y¥�-iN|�Tn_ RDX[gVpcT~WmRVT�W�Z]b"T~Z]gÒWmT�k0r[Xf\FW0`�ijkm`hb Î Ó ¶[¶ Ú�QHWm` ´c´ Ó § ¶ Ú5Q XfgDU

_�X[\o_aeD\oXfW0T�W�RVT"T�kmk0`ck�k�XfW�Z^`}{�WmRVT(g�WmRVT�T�kmk0`ck&kYX�W�Z^`�qvT�W�|@T(T(g�RKTsZ^pcRÒW0t�UVT�dvT(gDUKTsghW�b"`KUKTs\

X[gDU RVT(Z^phRhW0t × xKT(U�b"`KUVT(\Fij`ck � X[gK�KZ]g���gD\^T�W5Z]l ¶ y �c¯ ij`ck � Å Ç � � Ç _�`hb"dv`hgKTsghWs{ ¶ y ¯��

ij`ckSWmRVT�Wm`[WYX[\»b�XfphgVT�W�Zo_ × Ts\]U�X[gDU ¶ y � Î ij`[kSW�RVT � _�`hb"dv`cgVT(gÒWsy�QSRVT�T�kmk0`ck+Z]lSkmT(UDeO_�T(U

q�� ´�¶ d}T(k�_�TsghW�|.Z^WmR	W�RVTPRVT(Z^phRÒW>t�UVT�dvT(gDUVT(gÒW�b"`KUVT(\}ij`ck@W�RVT5W0`cWYX[\}b	XfphgVT�WmZo_ × T(\]UCy��V`ck

�&Xf�[`hgOXD{�W�RKT�_a`cb"d}XfkmZ]lm`cg$Z^W�l0T(\^i5Z]l�dv`�`ck({�|@T UV`cg � W	TaxKd}T�_�W�W�RVT RKTsZ^pcRÒW0t�UVT�dvT(gDUKTsghW

b"`KUKTs\�Wm`�Z]b"dVkm`�rcT&WmRVT�kmT(lmeD\^W�l(y

����� ���"����!(��'N������'

QSRKT�_�`hb"dOXfk�Z]l0`hg	qvT�W�|@T�Tsg�W�RKT&lmZ]bneD\oXfW0TsU�X[gVU�`cqOl0T�kmrcT(U�k�Z^`hb"T�W0T(k�UDXfWYX~ij`ck�WmRVT��hX[gKt

eOXfk0� ´(¶ { ´$���Ò± T(r[TsghW�lmRV`�|.l�W�ROXfW�X[gV`[k�b	X[\^`ceDl	Ts\^Ts_�Wmk0`hg RVTsXfW�Z]gVp Z]l�Z]b"dv`ck0WYX[gÒW�Z]g

_�X[\o_aeD\oXfWmZ]gVp"Z^`hgV`hl0dORKT(kmZo_�XfqOl0`ckmdVW�Z^`hgCyÐ�X[gÒ��ijTsXfW�eVk0T(l+`[i7W�RVT�W0T(b"dv`ck�X[\»rfXfkmZoXfW�Z^`cgDlS`ci

_�`hb"dOeKWmT(U�X�qOl0`ckmdDWmZ^`hg�XfkmT�_�`hgDlmZ]l0WmT(gÒW�|+Z^W�R W�ROX�WPb"TsX[lmeVk0TsU�q���WmRVTnkmZ^`hb"T�WmT�k�l(y�QSRVT

b	XfpcgDZ^W�eDUKT�ij`ck«�&z���XfqOl0`ck0dDW�Z^`cg"Xfk0T+_�`hb"d}X�kYXfqO\^T�qvT�WÌ|�T�T(g�b"`KUVT(\DXfgDU�`cqDlmT�k0r[X�W�Z^`hgDl(y

��g�b	XfgÒ�"Z]gDl0WYX[gD_aT(l�WmRVTPb"`�UVT(\}k0T(lm`c\]eVW�Z^`hg�_�X[gVgV`cW@UVT(lY_�kmZ^qvT�W�RVT × gVT5lmW0k�eO_�WmeVkmT�`ci�W�RVT

RDZ^phRÛijk0T(¤�eVT(gO_�� k�X[UDZ^`�|SXsr[T�XfqOl0`ck0dDW�Z^`hg»{«|+RDZo_YR�_a`ceD\]UÛq}T�dDkm`KUVeO_�TsUÛq�� d}XfW�_YRÒ� `ck

Xfk�_�t�\]Z^�[T~l0W0k�eO_�W�eKkmT(l.`ci�lmb	X[\]\^T�k+lY_�X[\^Thy�QSRVTnX�qOl0TsgD_aT~`[iNk�Z]gVp�_aeVk0kmT(gÒW�Z]g�Ð�z�� b"`KUKTs\
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Xc_�_�`heDgÒWml�ij`[k�W�RVT�eDgDUKT(k0T(lmWmZ]b	XfW0T�`ci5WmRVT b	XfphgVZ^W�eDUVT�`ci5W�RVT�kmZ^`hb"T�WmT�k�UDXfWYX�Z]gÙW�RVT

lmZ]bneD\oXfWmZ^`hg�ij`ck+WmRVT��hX[g�eOXfk0� ´(¶ { ´��(�Ò± T(r[TsghWsy

�@eVkmk0TsghW�\^�"WmRVT&Ð�z�� b�`KUVT(\vgVT�ph\^Ts_�W�l�WmRVT5T � Ts_�W@`ciCWmeVkmqDeD\^T(gÒW@T(\^T�_�W0km`hg�X[gDU�_�`h\]\]Zut

lmZ^`hgOX[\OZ^`hg�RKT�X�W�Z]gVp~q���W�RVT5Z^`hgV`hl0dORKT(kmZo_ST(\^Ts_aW0k�Zo_ × Ts\]U»yNz.`�|@T�rcT�ks{cW�RVT5Z]gD_�\]eVl�Z^`cg�`ci�W�RVT

W�eKkmqOeD\^T(gÒW.T(\^Ts_aW0km`hg�RKT�X�W�Z]gVp�\^TsX[UDl.W0`�X�bneO_YR�qvT�W0WmT�kPXfpck0T(T(b"T(gÒW+`ci«W�RVT�l�Z]b�eD\oXfW�Z^`cgDl

|.Z^WmR W�RKT"X[_aWmeOX[\FrfX[\]eKTsl.`ciZ]gÒW0T(p[kYXfW0TsU X�qOl0`ckmdDWmZ^`hg�XfW5WmRVT�W�RVk0T�TnkmZ^`hb"T�WmT�k�\^`K_(X�W�Z^`hgDl(y

ª T�T�x�dvTs_aWPW�RDXfW�Z]gD_�\]eVl�Z^`cg�`ci@X[gV`hb	Xf\^`heDl&_�`h\]\]Z]lmZ^`hg�ijkmT(¤�eKTsgD_a� Z]gÒWm`�WmRVT"Z^`hgV`clmdDRVT�k�Zo_

_�`hgDUDeD_aW�X[gO_�T&_�`heV\]U�Z]b�dDkm`�r[T�WmRVTPb"`KUVT(\}q��"dDkm`�r�Z]UDZ]gVp~ijT�T(UVq}Xc_��"qvT�W�|@T(T(g	W�RKTPb"`KUKTs\

Z^`hgV`clmdDRVT�kmTh{Vl0T�kmrKZ]gVp�X[l.X�UV��gOX[b�Zo_5qv`ceDgDUOXfk0��_�`hgDUDZ^WmZ^`hgC{VX[gDU�W�RVT~§ K � ph\^`[q}X[\�b	Xfp[t

gVT�Wm`clmdDRVT�k�Zo_&lmZ]bneV\oXfW�Z^`hgVlsy

Q�RVT _a`cb"d}XfkmZ]lm`cg qvT�W�|@T�Tsg WmRVT�l�Z]b�eD\oXfWmT(U=X[gDU=`cqDlmT�k0rcT(U®b	XfphgKT(W0`hb"T�WmT�k�UDXfWYX

lmRV`�|+l5kmTsX[l0`hgOX�qO\^T�Xfp[kmT�T(b"T(gÒW�qvT�W�|@T(T(g `[qOl0T(k0rfXfW�Z^`hgVl&XfgDU�lmZ]bneD\oXfWmZ^`hgDl(y5Q�RVT�b"`KUKTs\

Z]gO_a\]eDUDZ]gKp�RVT(Z^phRÒW&UVT�dvT(gDUVT(gO_�T"`ci�W�RKT	_aeVkmk0T(gÒW�\oXs�cT�k5kmT(UDeO_�T(l&qÒ� ´�¶ dvT�kY_�T(gÒWPW�RVT�T�k0t

km`[k�_�`hb�d}XfkmT(U�W0`�W�RKT�b"`�UVT(\N|.Z^W�R X × xKT(Uµ_aeVk0kmT(gÒW�lmRVT�T�W~RKTsZ^pcRÒWsy �PeKT�Wm`�W�RVT�\oXc_��

`ciSkmTsX[\]Z]l0W�Zo_"kmZ]gVp�_aeVk0kmT(gÒWnb"`KUKTs\-{7W�RKT�b"`�UVT(\^TsUµb	XfphgVT�WmZo_ × Ts\]UµdvT�kmWmeVkmqOXfW�Z^`hgVlnUDeVk>t

Z]gVp�Xc_�WmZ^rcT�lmW0`ck�b d}T(kmZ^`KU�Xfk0T�`ci.lmb	X[\]\^T�k�b	X�phgDZ^W�eVUVT�WmROX[gÛW�RVT�`cqOl0T�kmrfXfWmZ^`hgDl(y�QSRVT

\]Z]b�Z^W�XfW�Z^`hgVl�`ci«W�RVT~ph\^`[q}X[\FÐ�z�� b"`KUVT(\FZ]g _�X[\o_aeD\oXfWmZ]gVp�pck0`heDgDU�`cqOl0T�kmrcT(U�dvT�kmWmeVkmq}TsU

b	XfpcgVT�W�Zo_ × T(\]U X�kmT	Xf\]lm`�UVZ]lY_aeDlml0T(UCynQSRDZ]l&b"`KUVT(\«WmRVT�kmT�ij`ckmT�TaxKdOX[gDUDl&W�RKT	_�Xfd}XfqDZ]\]Z^W��

`ci�ph\^`cqOX[\Ð�z���l�Z]b�eD\oXfW�Z^`cg�W0` lmZ]bneD\oXfW0T	Z]gVUDZ^rKZ]UDeOXf\Npckm`heVgDUµb	X�phgVT�Wm`hb�T(W0T�k&`cqOl0T�k0t

rfXfW�Z^`cgCy¨��g�W�RKT�i eVW�eKkmTh{W�RVT�_a`cb"d}XfkmZ]lm`cg�|+Z^W�RÙb�XfphgVT�Wm`cb"T�WmT�k"UDXfWYX�|.Z]\]\�RKTs\^d$eDl"Wm`

Z]b"dDk0`�rcT~W�RVTnpc\^`cq}X[\7Ð�z�� b�`KUVT(\«X[gDU Wm`�Z]gO_�`ckmd}`ckYXfW0T�X	kmTsX[\]Z]l0W�Zo_&k�Z]gKp�_aeVkmk0TsghW�XfgDU
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��XfkmZoXfW�Z^`hgVl�Z]g W�RKT�lm`c\oXfk�|+Z]gDU dO\oX[lmb	XµUVT(gDlmZ^W��h{��D`�| rcT(\^`V_aZ^W��h{SX[gVUC{.b�`hl0W�Z]b�dv`ck0t

WYXfgÒWs{ÒW�RVT�UDZ^k0Ts_aWmZ^`hg�`ciFWmRVT�Z]gÒWmT�k0dO\oX[gVT�Wmk�Xs��b	XfphgKT(WmZo_ × T(\]U�_(XfeDl0T�lmZ^phgDZ × _(XfgÒWS_YROX[gKpcT(l

W�RKkm`heVpcRV`heVW�W�RKT�£�Xfk0W�R � l�b	XfphgVT�W0`hl0dORVT�kmTh{ÒZ^`hgV`hl0dORVT�k0T�XfgDU�`cg�WmRVTPpck0`heDgDUC��
 #&%�+9E�+.-

#(/10]{ ´��(�c¯*J y7ª®Z^W�R�b"`ck0T�l�XfWmT(\]\]Z^W0Tsl�\oX[eDgO_YRVT(U�Z]g�l0d}Xc_�T~XfgDU�b"`ck0T�_�`hb"dDk0TsRKTsgVl�Z^r[T�gVT�W0t

|�`[km�cT(U�pckm`ceDgDUKt-q}XflmT(U�b"TsX[lmeVkmT(b"T(gÒWml({ceDgVUVT�k�l0WYX[gVUDZ]gVp�X[gDU"dDkmT(UDZo_�W�Z]gKp�W�RKT.pcT�`hl0d}Xc_�T

T(gÒrKZ^k0`hgDb"T(gÒW�qvTs_�`hb"T(l+b"`[kmT~XfgDU�b"`ck0T�Z]b"d}`ckmW�X[gÒW+X[gDU�ijTsX[lmZ^qO\^Thy

ª®Z^WmR W�RVT�X[UKrcT(gÒW�`ciX[UVrfX[gO_�T(U�l�_aZ^TsghW�Z × _~_�`hb"dDeVW�Z]gVpO{}WmRVkmT�Tat�UDZ]b"T(gDlmZ^`hgOXf\Fpc\^`cq}X[\

b	XfpcgVT�Wm`hRÒ��UVkm`KUK�KgOX[b�Zo_ ¦ Ð�z���©@b"`KUVT(\�dDkm`�rcT(U�W0`�qvT�Xndv`�|�T�k0i eD\CXfdDdVkm`ÒXc_YR�ij`[kSW�RVT

l0W�eDUK��`ci�W�RVT�b	XfpcgVT�Wm`hl0dORVT�k0T�t�Z^`cgV`hl0dORVT�kmT	l0�Kl0WmT(b UVk�Z^r[Tsg q���W�RVT�l0`h\oXfk�|.Z]gDU»y�QSRVT

`cq5��Ts_aWmZ^rcTP`ciFW�RDZ]l�W�RVT(lmZ]lSZ]l�Wm`�eDl0T�WmRVT~ÏF�«Ð ph\^`[q}X[\»Ð�z��Æb"`KUVT(\�W0`	Z]ghrcT(lmWmZ^pÒXfW0T�XfgDU

eDgDUKT(kml0WYX[gDUµW�RKT�dDRÒ�KlmZo_�X[\�dDkm`cd}T(k0W�Z^T(l~`[iSWmRVT�£�XfkmWmR � lnb�XfphgVT�Wm`clmdDRVT�kmTh{7Z^Wmln_�`heVdO\]Z]gKp

|.Z^WmR W�RVT�Z^`hgV`clmdDRVT�kmT�XfgDUÙW0`�i eVkmWmRVT�k"TaxKd}X[gVU�W�RVT�_(X�d}XfqOZ]\]Z^WÌ� `ci.W�RKT�pc\^`cq}X[\SÐ�z��

b"`KUKTs\«Z]g�Xc_�W�eDX[\7T(r[TsghW&lmZ]bneD\oXfWmZ^`hgDl(y �hdvTs_�Z × _(Xf\]\^�Ò{vWmRDZ]l&WmRVT(l�Z]lPl0W�eDUVZ^TsU�WmRVkmT�T�Wm`[dOZo_al
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Wm`�l0W�eVUV��b	XfpcgVT�Wm`hl0dORVT�kmZo_�dORh�KlmZo_�l(y«QSRKkm`heVpcR"TaxKW0T(gDlmZ^rcT+l0W�eDUDZ^T(lN`ci¥WmRVT�£XfkmWmR � l�b	Xfp[t
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